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VOGEL, IfURT 

<12 0> NOVEL LIPASE GENES 

<130> 02-106820WS 

<140> 09/905,666 
<141> 2001-07-13 

<150> 60/217,954 
<151> 2000-07-13 

<160> 111 
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<210> 1 
<211> 639 
<212> DNA 

<213> Bacillus pumilus 



<400> 1 

atgaaatttg 

tcgctgtttg 

cacggtatcg 

ggctggtcac 

aacaatggcc 

aaagtggata 

ctggacggcg 

acaagcaagg 

agcagtgccg 

caaattcatg 

aaagaaggac 



taaaaagaag 
cgatgcagcc 
gaggagcttc 
ggggcaagct 
cggtattatc 
ttgtcgctca 
gaaataaaat 
cgcttccggg 
atatgattgt 
gcgttgggca 
tgaacggcgg 



gatc&ttgca 
gtcagtaaaa 
atacac 

\gtt 
acgatttVjtg 
cagtatgggt 
c 

aacagatcc 
catgaatt 
cattggtttc 
gggccaaaat 1 



cttgtaacaa 
gccgctgaac 
gcgggaatta 
gatttttggg 
caaaaggttt 
ggcgcgaaca 
gtaacgcttg 
aatcaaaaga 
ttatcaaaat 
ttgatgaaca 
acgaattaa 



ttttggtgct 
acaatccagt 
agagctatct 
acaagacagg 
tagacgaaac 
caccttacta 
gcggcgcgaa 
ttttatacac 
tagacggtgc 
gccaagtcaa 



gtcagtcaca 60 
tgttatggtt 120 
cgtatctcag 180 
gacgaattat 240 
999tgcgaaa 3 00 
cataaaaaat 3 60 
ccgttcgacg 420 
atccatttac 480 
taaaaacgct 540 
cagcctgatt 600 
639 



<210> 2 

<211> 639 

<212> DNA 

<213> Bacillus subtilis 



<400> 2 

atgaaatttg 

tcgctgtttg 

cacggtattg 

ggctggtcgc 

aacaatggac 

aaagtggata 

ctggacggcg 

acaggcaagg 

agcagtgccg 

caaatccatg 

aaagaagggc 



taaaaagaag 
cgttgcagcc 
gaggggcatc 
gggacaagct 
cggtattacc 
ttgtcgctca 
gaaataaagt 
cgcttccggg 
atatgattgt 
gcgttggaca 
tgaacggcgg 



gatcattgca 
gtcagcaaaa 
attcaatttt 
gtatgcagtt 
acgatttgtg 
cagcatgggg 
tgcaaacgtc 
aacagatcca 
cataaattac 
catcggcctt 
gggactcaat 



cttgtaacaa 
gccgotgaac 
gcgggaatta 

ggg 

caaaagdttt 
ggcgcgaaca 
gtgacgctVg 
aatcaaaac 
ttatcc 
ctgtacagci 
acaaattag 



ttttgatgct 
acaatccagt 
agagctatct 
acaagacagg 
tagatgaaac 
cactttacta 
gcggcgcgaa 
ttttatacac 
tagatggtgc 
gccaagtcaa 



gtctgttaca 
cgttatggtt 
cgtatctcag 
cacaaattat 
gggtgcgaaa 
cataaaaaat 
ccgtttgacg 
atccatttac 
tagaaacgtt 
cagcctgatt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

639 



2 



<210V 3 
<211:\ 639 
<212> V)NA 

<213> Bacillus megaterium 



<400> 3 
atgaaattt* 
tcgctgtttg^ 
actggtatcg 
ggctggtcac 
aacaatggcc 
aaagtggata 
ctggacggcg 
acaagcaagg 
agcagtgccg 
caaattcatg 
aaagaaggac 



taaaaagaag 
cgatgcagcc 
.ggagcttc 
rggcaagct 
cgtatattatc 
ttgtcgctca 
aaaat 
cgctuccggg 
atatga\ttgt 
gcgttggaca 
tgaacggcgg 



gatcattgca 
gtcagcaaaa 
atacaatttt 
gtatgcggtt 
acgatttgtg 
cagcatgggt 
tgaaaacgtc 
aacagatcca 
catgaattac 
cattggttta 
gggccacaat 



cttgtaacaa 
gccgctgaca 
gcgggaatta 
gatttttggg 
caaaaggttt 
ggcgcgaaca 
gtaacgcttg 
aatcaaaaga 
ttatcaaaat 
ttgatgaaca 
acaaattaa 



ttttggtgct 
caatccagtt 
agagctatct 
acaagacagg 
tagacgaaac 
cactttacta 
gcggcgcgaa 
ttttatacac 
tagacggtgc 
gccaagtcaa 



gtcagtcaca 60 
gttatggttc 120 
cgtatctcag 180 
gacgaattat 240 
gggtgcgaaa 3 00 
cataaaaaat 360 
ccgtttgacg 420 
atccatttac 480 
taaaaacgtt 54 0 
cagcctgatt 600 
639 



<210> 4 
<211> 639 
<212> DNA 

<213> Bacillus lentus 



<400> 4 

atgaaatttg 

tcgctgtttg 

cacggtatcg 

ggctggtcac 

aacaatggcc 

aaagtggata 

ctggacggcg 

acaagcaagg 

agcagtgccg 

caaattcatg 

aaagaaggac 



taaaaagaag 
cgatgcagcc 
gaggagcttc 
ggggcaagct 
cggtattatc 
ttgtcgctca 
gaaataaaat 
cgcttccggg 
atatgattgt 
gcgttgggca 
tgaacggcgg 



^tttt 
jgtt 



gatcattgca 
gtcagcaaaa 
ataca; 
gtatgci 
acgatttgtg 
cagcatgc 
tgaaaacgt 
aacagatcce 
catgaattac 
cattggttta 
aggactaaat 



cttgtaacaa 
gccgctgaac 
gcgggaatta 
gatttttggg 
caaaaggttt 
ggcgcgaaca 
gtaacgcttg 
aatcaaaaga 
.ttatcaaaat 
tgatgaaca 
acaaattaa 



ttttggtgct 
acaatccagt 
agagctatct 
acaagacagg 
tagacgaaac 
cactttacta 
gcggcgcgaa 
ttttatacac 
tagacggtgc 
gccaagtcaa 



gtcagtcaca 
tgttatggtt 
cgtatctcag 
gacgaattat 
gggtgcgaaa 
cataaaaaat 
ccgtttgacg 
atccatttac 
taaaaacgtt 
cagcctgatt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

639 



<210> 5 
<211> 639 
<212> DNA 

<213> Bacillus circulans 



<400> 5 

atgaaattta 

tcgctgtttg 

cacggtatcg 

ggctggtcac 

aacaatggcc 

aaagtggata 

ctggacggcg 

acaagcaagg 

agcagtgccg 

caaattcatg 

aaagaaggac 



taaaaagaag 
c 9 at gcagcc 
gaggagcttc 
ggggcaagct 
cggtattatc 
ttgtcgctca 
gaaataaaat 
cgcttccggg 
atatgattgt 
gcgttgggca 
tgaacggcgg 



gatcattgca 
gtcagcaaaa 
atacaatttt 
gtatgcggtt 
acgatttgtg 
cagcatgggt 
tgaaaacgtc 
aacagatcca 
catgaattac 
cattggttta 
gggcctcaat 



cttgtaacaa 
gccgctgaas 
gcgggaatta\ 
gatttttggg 
caaaaggttt 
ggcgcgaaca 
gtaacgcttg 
aatcaaaaga 
ttatcaaaat 
ttgatgaaca 
acaaattaa 



ttttggtgct 
acaatccagt 
agagctatct 
caagacagg 
tagacgaaac 
cactttacta 
gcggcgcgaa 
ttotatacac 
tagacggtgc 
gccaagtcaa 



gtcagtcaca 
tgttatggtt 
cgtatctcag 
gacgaattat 
999tgcgaaa 
cataaaaaat 
ccgtttgacg 
atccatttac 
taaaaacgtt 
cagcctgatt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

639 



3 



<210> 6 

<211> 639 

<212> DNA 

<213> Bacillus azotoformans 



<400> 6 

atgaaatttg 

tcgctgtttg 

cacggtatcg 

ggctggtcac 

aacaatggcc 

aaagtggata 

ctggacggcg 

acaagcaagg 

agcagtgcca 

caaattcatg 

aaagaaggac 



taaaaagaag 
cgatgcagcc 
gaggagcttc 
ggggcgagct 
cggtattatc 
ttgtcgctca 
gaaataaaat 
cgcttccggg 
atatgattgt 
gcgttgggca 
tgaacggcgg 



gatcattgca 
gtcagcaaaa 
atacaatttt 
gtatgcggtt 
acgatttgtg 
cagcatgggt 
tgaaaacgtc 
aacagatcca 
catgaattac 
cattggttta 
gggcctagat 



cttgtaacaa 
gccgctgaac 
gcgggaatta 
gatttttggg 
caaaaggttt 
ggcgcgaaca 
gtaacgcttg 
aatcaaaaga 
ttatcaaaat 
ttgatgaaca 
acaaattaa 



ttttggtgct 
acaatccagt 
agagctatct 
acaagacagg 
tagacgaaac 
cactttacta 
gcggcgcgaa 
ttttatacac 
tagacggtgc 
gccaagtcaa 



gtcagtcaca 60 
tgttatggtt 120 
cgtatctcag 180 
gacgaattat 240 
gggtgcgaaa 3 00 
cataaaaaat 360 
ccgtttgacg 420 
atccatttac 480 
taaaaacgta 540 
cagcctgatt 600 
639 



<210> 7 
<211> 639 
<212> DNA 

<213> Bacillus firmus 
<400> 7 

atgaaatttg taaaaagaag gatcattgca 
tcgctgtttg cgatgcagcc gtcagcaaaa 
cacggtatcg gaggagcttc atacaatttt 
ggctggtcac ggggcaagct gtatgcggtt 
aacaatggcc cggtattatc acgatttgtg 
aaagtggata ttgtcgctca cagcatgggt 
ctggacggcg gaaataaaat tgaaaacgtc 
acaagcaagg cgcttccggg aacagatcca 
agcagtgccg atatgattgt catgaattac 
caaattcatg gcgttgggca cattggttta 
aaagaaggac tgaacggcgg aggccacaat 



cttgtaacaa ttttggtgct gtcagtcaca 60 
gccgctgaac acaatccagt tgttatggtt 12 0 
gcgggaatta agagctatct cgtatctcag 180 
gatttttggg acaagacagg gacgaattat 24 0 
caaaaggttt tagacgaaac gggtgcgaaa 3 00 
ggcgcgaaca cactttacta cataaaaaat 3 60 
gtaacgcttg gcggcgcgaa ccgtttgacg 42 0 
aatcaaaaga ttttatacac atccatttac 480 
ttatcaaaat tagacggtgc taaaaacgct 540 
ttgatgaaca gccaagtcaa cagcctgatt 600 
acaaattaa 639 



<210> 8 
<211> 639 
<212> DNA 

<213> Bacillus badius 
<400> 8 

atgaaatttg taaaaagaag gatcattgca cttgtaacaa ttttggtgct gtcagtcaca 60 
tcgctgtttg cgatgcagcc gtcagcaaaa gccgctgaac acaatccagt tgttatggtt 120 
cacggtatcg gaggagcttc atacaatttt gcgggaatta agagctatct cgtatctcag 180 
ggctggtcac ggggcaagct gtatgcggtt gatttttggg acaagacagg gacgaattat 240 
aacaatggcc cggtattatc acgatttgtg caaaaggttt tagacgaaac gggtgcgaaa 300 
aaagtggata ttgtcgctca cagcatgggt ggcgcgaaca cactttacta cataaaaaat 360 
ctggacggcg gaaataaaat tgaaaacgtc gtaacgcttg gcggcgcgaa ccgtttgacg 420 
acaagcaagg cgcttccggg aacagatcca aatcaaaaga ttttatacac atccatttac 480 
agcagtgccg atatgattgt catgaattac ttatcaaaat tagacggtgc taaaaacgtt 540 
caaattcatg gcgttgggca cattggttta ttgatgaaca gccaagtcaa cagcctgatt 600 
aaagaaggac tgaacggcgg aggccacaat acaaattaa 63 9 



4 

<210> 9 

<211> 639 

<212> DNA 

<213> Bacillus sp. 



<400> 9 

atgaaatttg taaaaagaag gatcattgca 
tcgctgtttg cgttgcaacc gtcagcaaaa 
cacggtattg gaggggcatc attcaatttt 
ggctggtcgc gggacaagct gtatgcagtt 
aacaatggcc cggtattatc acgatttgtg 
aaagtggata ttgtcgctca cagcatgggg 
ctggacggcg gaaataaagt tgaaaacgtc 
acaggcaagg cgcttccggg aacagatcca 
agcagtgccg atatgattgt catgaattat 
caaatccatg gcgttggaca catcggcctt 
aaagaagggc tgaacggcgg gggcctcaat 



cttgtaacaa ttttgatgct gtctgttaca 60 
gccgctgaac acaatccagt cgttatggtt 120 
gcgggaatta agagctatct cgtatctcag 180 
gatttcaagg acaagacagg cacaaattat 240 
caaaaggttt tagatgaaac gggtgcgaaa 3 00 
ggcgcgaaca cactttacta cataaaaaat 360 
gtgacgcttg gcggcgccaa ccgtttgacg 42 0 
aatcaaaaga ttttatacac atccatttac 480 
ttatcaagat tagatggtgc gagaaacgtt 54 0 
ctgtacagca gccaagtcaa cagcctgatt 600 
acaaattaa 639 



<210> 10 

<211> 639 

<212> DNA 

<213> Bacillus sp . 



<400> 10 

atgaaatttg 

tcgctgtttg 

cacggtattg 

ggctggtcgc 

aacaatggtc 

aaagtagata 

ctagatggcg 

tcaagcagag 

agctcagcag 

ctgatccatg 

aaagaaggac 



taaaaagaag 
cgttgcaacc 
gaggggcatc 
gggacaagct 
cgcgtctatc 
ttgtggctca 
gcgataaaat 
cattaccagg 
atcttattgt 
gcgttggtca 
tgaacggcgg 



gatcattgca 
gtcagcaaaa 
attcaatttt 
gtatgcagtt 
gagattcgtc 
tagtatgggt 
tgagaacgtt 
cacagatcca 
cgtcaacagc 
tatcggtcta 
aggcctcaat 



cttgtaacaa 
gccgctgaac 
gcgggaatta 
gatttctaag 
aaagatgtgt 
ggagcgaaca 
gtcacaattg 
aatcaaaaaa 
ctctctcgtt 
ttaacctcaa 
acaaattaa 



ttttgatgct 
acaatccagt 
agagctacct 
acaaaacagg 
tagacaaaac 
cgctatacta 
gtggagcaaa 
ttctttacac 
taattggcgc 
gccaagtgaa 



gtctgttaca 
cgttatggtt 
cgtatctcag 
gaataaccgc 
gggtgccaaa 
tatcaagaat 
cggactcgtt 
atccgtctat 
aagaaacatc 
agggtatatt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

639 



<210> 11 

<211> 648 

<212> DNA 

<213> Bacillus sp . 



<400> 11 

atgaaagtga 

ctaggttcaa 

gtaatggtgc 

gtatcacagg 

aataacctaa 

ggcgccaaaa 

attaaaaacc 

ggactcgtat 

tctgtctata 

agaaacgtcc 

ggctatgtga 



tttttgttaa 
tagccttcat 
atggcatggg 
gatgggatca 
acaatggccc 
aagtagatat 
tagacggtgg 
cactcagagc 
gctcagccga 
tgatccacgg 
aagaaggatt 



gaaaaggagt 
ccagccgaaa 
tggtgcgtct 
aaaccaactt 
gaggctctcg 
tgtggctcat 
agataaaatt 
attaccaggc 
tctcattgtc 
cgttggacat 
gaatggcggg 



ttgcaaattc 
gaagccaaag 
tataactttg 
tttgcaatcg 
agattcgtga 
agtatgggcg 
gaaaacgtcg 
accgatccaa 
gtcaacagcc 
atcggtctat 
ggacagaata 



ttgttgccct 
cggctgagca 
cttcgatcaa 
atttcataga 
aagacgtact 
gtgcgaacac 
tcacattagg 
atcaaaaaat 
tttcgcgttt 
taacctcaag 
caaattaa 



tgccttagtg 
taatccggtt 
acgatactta 
caaaacaggc 
agccaaaacg 
gttatactat 
tggagcaaac 
tctttacaca 
aattggcgca 
ccaagtcaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

648 



5 



<210> 12 

<211> 648 

<212> DNA 

<213> Bacillus sp. 

<400> 12 

atgaaagtga tttttgttaa gaaaaggagt 
atgggttcaa tggccttcat ccagccaaaa 
gtgatggtac atggcatggg cggtgcgtct 
gtatcacaag gatgggatcg aaaccaatta 
aataaccgca acaatggtcc gcgtctatcc 
ggtgccaaaa aagttgatat tgtggctcat 
attaagaatc tagacggcgg cgataaaata 
ggactcgttt cactcagagc attaccaggc 
tccgtctaca gctcagccga tcttatcgtc 
agaaacgtcc tcattcacgg cgttggtcac 
ggctatatca aagaaggact gaatggcgga 



ttgcaaattc ttgttgtgct tgcattggtg 60 
gagatcagag cggctgagca taatccggtt 12 0 
tataactttg cttcgattaa aagttacttg 180 
tttgctatcg atttcataga caaaacaggt 240 
agattcgtca aagatgtgct agccaaaaca 3 00 
agtatgggcg gagcgaacac gttatactat 3 60 
gaaaacgttg ttacacttgg tggagcgaac 42 0 
accgatccaa atcaaaaaat cctttacaca 480 
gtcaacagcc tctcgcgttt aattggcgca 540 
atcggtctat tagcttcaag ccaagtcaaa 600 
ggccaaaata caaattaa 648 



<210> 13 

<211> 648 

<212> DNA 

<213> Bacillus sp. 

<400> 13 

atgaaagtga tttttgttaa gaaaaggagt 
attggttcaa tggcgtttat ccagccgaaa 
gtgatggtgc atggcattgg cggtgcctct 
gccacacaag gctgggatcg aaaccaatta 
aataaccgca acaatggtcc gcgtctatcg 
ggtgccaaaa aagtagatat tgtggctcat 
atcaagaatc tagatggcgg cgataaaatt 
ggactcgttt caagcagagc attaccaggc 
tccgtctata gctcagcaga tcttattgtc 
aagaaacatc ctgatccagg cgttggtcat 
gggtatatta aagaaggact gaacggcgga 



ttgcaaattc tcattgcgct tgcattggtg 60 
gaggcgaagg cggctgagca taatccggtt 12 0 
tataactttt tttctattaa aagttatttg 180 
tatgctattg atttcataga caaaacagga 240 
agattcgtca aagatgtgtt agacaaaacg 300 
agtatgggtg gagcgaacac gctatactat 360 
gagaacgttg tcacaattgg tggagcaaac 42 0 
acagatccaa atcaaaaaat tctttacaca 480 
gtcaacagcc tctctcagtt taattggcgc 540 
atcggtctat taacctcaag ccaagtgaaa 600 
ggcctcaata caaattaa 648 



<210> 14 

<211> 639 

<212> DNA 

<213> Bacillus sp. 

<400> 14 

atgaaatttg taaaaagaag gatcattgca 
tcgctgtttg cgttgcaacc gtcagcaaaa 
cacggtattg gaggggcatc attcaatttt 
ggctggtcgc gggacaagct gtatgcagtt 
aacaacggtc cagtattatc gcgtttcgtg 
aaagtggata ttgtcgctca cagcatgggc 
ttggatggcg gtaataaaat tgaaaacgtc 
acaggcaagg cgcttccggg tactgatccc 
agtagtgctg atatgattgt tatgaattac 
caaattcatg gtgtcggaca tatcggcctt 
aaagaagggc ttaacggcgg aggcctcaat 



cttgtaacaa ttttgatgct gtctgttaca 60 

gccgctgaac acaatccagt cgttatggtt 120 

gcgggaatta agagctatct cgtatctcaa 180 

gatttcaggg acaagacagg caataactta 240 

aaaaaggtat tagatgaaac cggtgcgaaa 3 00 

ggcgctaaca cgctttacta cataaaaaat 360 

gtaacacttg gcggcgcgaa tcgtcttgtg 420 

aaccaaaaga tcttgtacac atccgtttac 480 

ttaacaaaat tagacggggc taaaaatgtt 540 

ctgtacagca gccaagtcaa cagcctgatt 600 
acaaattaa 63 9 



6 



<210> 15 

<211> 639 

<212> DNA 

<213> Bacillus sp. 

<400> 15 

atgaaatttg taaaaagaag gatcattgca 
tcgctgtttg cgttgcaacc gtcagcaaaa 
cacggtattg gaggggcatc attcaatttt 
ggctggtcgc gggacaagct gtatgcagtt 
aacaacggtc cagtattatc gcgttttgtg 
aaagtggata ttgtcgctca cagcatgggc 
ttggatggcg gtaataaaat tgaaaacgtc 
acaggcaagg cgcttccggg tactgatccc 
agtagtgctg atatgattgt tatgaattac 
caaattcatg gtgtcggaca tatcggcctt 
aaagaagggc ttaacggcgg aggactcaat 



cttgtaacaa ttttgatgct gtctgttaca 60 
gccgctgaac acaatccagt cgttatggtt 12 0 
gcgggaatta agagctatct cgtatctcag 180 
gatttctggg ataagacagg caataactta 24 0 
aaaaaggtat tagatgaaac cggtgcgaaa 3 00 
ggcgctaaca cgctttacta cataaaaaat 360 
gtaacacttg gcggcgcgaa tcgtcttgtg 42 0 
aaccaaaaga tattgtacac atccgtttac 480 
ttatcaaaat tagacggggc taaaaatgtt 540 
ctgtacagca gccaagtcaa tagcctgatt 600 
acgaattaa 63 9 



<210> 16 

<211> 639 

<212> DNA 

<213> Bacillus sp. 



<400> 16 

atgaaatttg 

tcgctgtttg 

cacggtattg 

ggctggtcgc 

aacaacggtc 

aaagtggata 

ttggatggcg 

acaggcaagg 

agtagtgctg 

caaattcatg 

aaagaagggc 



taaaaagaag 
cgttgcaacc 
gaggggcatc 
gggacaagct 
cagtattatc 
ttgtcgctca 
gtaataaaat 
cgcttccggg 
atatgattgt 
gtgtcggaca 
ttaacggcgg 



gatcattgca 
gtcagcaaaa 
attcaatttt 
gtatgcagtt 
gcgttttgtg 
cagcatgggc 
tgaaaacgtc 
tactgatccc 
tatgaattac 
tatcggcctt 
gggcctgaat 



cttgtaacaa 
gccgctgaac 
gcgggaatta 
gattttagtg 
aaaaaggtat 
ggcgctaaca 
gtaacacttg 
aaccaaaaga 
ttatcaaaat 
ctgtacagca 
acgaattaa 



ttttgatgct 
acaatccagt 
agagctatct 
acaaaacagg 
tagatgaaac 
cgctttacta 
gcggcgcgaa 
tcttgtacac 
tagacggggc 
gccaagtcaa 



gtctgttaca 
cgttatggtt 
cgtatctcag 
caataactta 
cggtgcgaaa 
cataaaaaat 
tcgtcttgta 
atccgtttac 
taaaaatgtt 
cagcctgatt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

639 



<210> 17 

<211> 639 

<212> DNA 

<213> Bacillus sp. 

<400> 17 

atgaaatttg taaaaagaag gatcattgca 
tcgctgtttg cgttgcaacc gtcagcaaaa 
cacggtattg gaggggcatc attcaatttt 
ggctggtcgc gggacaagct gtatgcagtt 
aacaatggtc cgcgtctatc gagattcgtc 
aaagtagata ttgtggctca tagtatgggc 
ctagatggtg gcgataaaat tgagaacgtt 
tcaagcagag cattaccagg cacagatcca 
agctcagcag atcttattgt cgtcaacagt 
caaatccatg gcgttggaca tatcggtcta 
aaagaaggac tgaacggcgg gggcctcaat 



cttgtaacaa ttttgatgct gtctgttaca 60 
gccgctgaac acaatccagt cgttatggtt 120 
gcgggaatta agagctatct cgtatctcag 180 
gatttcaaag acaagacagg gaataaccgc 240 
aaagatgtgt tagacaaaac aggagccaaa 3 00 
ggagcgaaca cattatacta tattaagaat 3 60 
gtcacaattg gtggagcaaa cggactcgtt 420 
aatcaaaaaa ttctttacac atccgtctat 480 
ctctctcgtt taattggcgc aagaaacgtc 540 
ttaacctcaa gccaagtcaa aggatatatt 600 
acaaattaa 639 
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<210> 18 

<211> 639 

<212> DNA 

<213> Bacillus sp. 

<400> 18 

atgaaatttg taaaaagaag gatccttgca 
tcgctgtttg cgttgcaacc gtcagcaaaa 
cacggtattg gaggggcatc attcaatttt 
ggctggtcgc gggacaagct gtatgcagtt 
aacaatggtc cgcgtctatc gagattcgtc 
aaagtagata ttgtggctca tagtatgggc 
ctagatggtg gcgataaaat tgagaacgtt 
tcaagcagag cattaccagg cacagatcca 
agctcagcag atcttattgt cgtcaacagt 
caaatccatg gcgttggaca tatcggtcta 
aaagaaggac tgaacggcgg aggccaaaat 



cttgtaacaa ttttgatgct gtctgttaca 60 
gccgctgaac acaatccagt cgttatggtt 12 0 
gcgggaatta agagctatct cgtatctcag 180 
gatttcattg acaagacagg aaataaccgc 24 0 
aaagatgtgt tagacaaaac aggagccaaa 30 0 
ggagcgaaca cattatacta tattaagaat 360 
gtcacaattg gtggagcaaa cggactcgtt 42 0 
aatcaaaaaa ttctttacac atccgtctat 480 
ctctctcgtt taattggcgc aagaaacgtc 540 
ttaacctcaa gcctagtcaa aggatatatt 600 
acaaattaa 639 



<210> 19 

<211> 648 

<212> DNA 

<213> Bacillus sp. 

<400> 19 

atgaaagtga tttttgttaa gaaaaggagt 
ataggttcaa tggccttcat ccagccaaaa 
gtgatggtac atggtattgg aggagcgtct 
gttaaccaag gctgggatcg aaaccaatta 
aataaccgca acaatggtcc tcgtttatct 
ggtgccaaaa aagtagatat tgtggcgcat 
attaagaatc tagatggcgg cgataaaatt 
ggactcgttt cactcagagc attaccagga 
tctgtctata gctcagccga tttgattgtc 
agaaatgtcc tgatccacgg cgttggccat 
gggtatatta aagaaggact gaacggcggg 



ttgcaaattc ttgttgccct tgccttagtg 60 
gaaatcaaag cagctgagca caatccggtt 12 0 
tataactttg cttcgattaa aagttatttg 180 
tttgctatcg atttcataga caaaacaggg 240 
agattcgtca aagatgtgct agacaaaacg 300 
agtatgggcg gggcgaacac gctatactat 360 
gaaaacgtcg tcaccattgg tggagcaaac 420 
acagatccaa atcaaaaaat tctctataca 480 
gtcaacagcc tttcgcgttt aactggcgca 540 
atcggtctat taacctcaag ccaagtgaaa 600 
ggcctaaata caaattaa 648 



<210> 20 

<211> 642 

<212> DNA 

<213> Bacillus sp. 

<400> 20 

atgaaatttg taaaaagaag gatcattgca 
tcgctgtttg cgttgcaacc gtcagcaaaa 
cacggtattg gaggggcatc attcaatttt 
ggctggtcgc gggacaagct gtatgcagtt 
aacaatggtc cgcgtctatc taaattcgtc 
aaagtagata ttgtggctca tagtatgggc 
ctagatggcg gcgataaaat tgagaacgtt 
tcaagcagag cattaccagg cacagatcca 
aagctcagcc gatctcattg tcgtcaacag 
gtccaaatcc atggcgttgg acatatcggt 
attaaagaag gactgaacgg cgggggacta 



cttgtaacaa ttttgatgct gtctgttaca 60 
gccgctgaac acaatccagt cgttatggtt 120 
gcgggaatta agagctatct cgtatctcag 180 
gatttcaggg acaagacagg aaataaccgc 240 
aaagatgtgt tagacaaaac gggtgccaaa 3 00 
ggggcgaaca cgctatacta tattaagaat 360 
gtcacaattg gcggagcaaa cggactcgtt 420 
aatcaaaaaa ttctttacac atccgtctac 480 
tctctctcgt ttaattggct gcaagaaaca 540 
ctattaacct caagccaagt caaaggatat 600 
aatacaaatt aa 642 
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<210> 21 
<211> 544 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 21 

tgaacacaat ccagttgtta tggttcacgg 
aattaagagc tatctcgtat ctcagggctg 
ttgggacaag acagggacga attataacaa 
ggtattagat gaaacgggtg cgaaaaaagt 
taacacgctt tactacataa aaaatctgga 
gcttggcggc acgaaccgtt cgacgacaag 
aaagatttta tacacatcca tttacagcag 
aaaattagac ggtgctaaaa atgttcaaat 
gaacagccaa gtcaacagcc tgattaaaga 
ttga 



tattggaggg gcatcattca attttgcggg 60 
gtcgcggggc aagctgtatg cggttgattt 12 0 
tggcccggta ttatcgcgtt ttgtgaaaaa 180 
ggatattgtc gctcacagca tgggcggcgc 24 0 
cggcggaaat aaagttgaaa acgtcgtaac 3 00 
caaggcgctt ccgggaacag atccaaatca 3 60 
tgccgatatg attgtcatga attacttatc 420 
tcatggcgtt gggcacattg gtttattgat 4 80 
aggactgaac ggcgggggac tcaatacgaa 54 0 

544 



<210> 22 
<211> 544 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : 
nucleotide sequence 



Synthetic 



<400> 22 

tgaacacaat 

aattaagagc 

ttgggacaag 

tgtgctagac 

gaacacactt 

gcttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
aaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggggctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
cgacgacaag 
tttacagcag 
atgttcaaat 
tgattaaaga 



tattggaggg 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatctagat 
gctcacagca 
aaaattgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcgggggac 



attttgcggg 
cggttgattt 
tcgtcaaaga 
tggggggcgc 
acgtcgtaac 
atccaaatca 
attacttatc 
gtttattgat 
tcaatacgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 23 
<211> 544 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 23 

tgaacacaat ccagttgtta tggttcacgg tattggaggg gcatcattca attttgcggg 60 

aattaagagc tatctcgtat ctcagggctg gtcacggggc aagctgtatg cggttgattt 120 

ttgggacagg acagggacga attataacaa tggcccggta ttatcacgat ttgtgaaaaa 180 

ggtattagat gaaaccggtg cgaaaaaagt ggacattgtc gctcacagca tgggtggcgc 240 
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gaacacactt tactacataa aaaatctgga 
gcttggcggc gcgaaccgtt tgacgacaag 
aaagatttta tacacatcca tttacggcag 
aaaattagac ggtgctaaaa acgttcaaat 
gaacagccaa gtcaacagcc tgattaaaga 
ttga 



cggcggaaat aaaattgaaa acgtcgtaac 300 
caaggcgctt ccgggaacag atccaaatca 360 
tgccgatatg attgtcatga attacttatc 420 
ccatggcgtt gggcacattg gtttattgat 480 
aggactgaac ggcgggggac tgaatacaaa 54 0 

544 



<210> 24 
<211> 544 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
nucleotide sequence 



Synthetic 



<400> 24 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttagac 

gaacacactt 

gcttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
cgacgacaag 
tttacggcag 
acgtacaaat 
tgattaaaga 



tatcggaggg 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcgggggac 



attttgcggg 
cggttgattt 
ttgtgcaaaa 
tggggggcgc 
acgtcgtaac 
atccaaatca 
attacttatc 
gtttattgat 
tcaatacgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 25 
<211> 544 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
nucleotide sequence 



Synthetic 



<400> 25 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttagac 

gaacacactt 

cattggtgga 

aaaaattctt 

tcgtttaatt 

ctcaagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcaaacggac 
tacacatccg 
ggcgcaagaa 
gtcaaaggat 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatttgga 
tcgtttcaag 
tctatagctc 
acgtccaaat 
atattaaaga 



tattggaggg 
gtcgcggggc 
tggcccggta 
ggatattgtc 
tggcggtaat 
cagagcatta 
agcagatctt 
ccatggcgtt 
agggcttaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccaggcacag 
attgtcgtca 
ggacatatcg 
ggcgggggcc 



attttgcggg 
cggttgattt 
ttgtgcaaaa 
tgggcggcgc 
acgtcgtcac 
atccaaatca 
acagtctctc 
gtctattaac 
acaatacgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 26 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 26 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttagac 

gaacacactt 

gcttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaaccggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaaaggat 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacaag 
tttacagcag 
acgtacaaat 
atattaaaga 



tatcggagga 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
cagggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcttcataca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcggaggcc 



attttgcggg 
cggttgattt 
ttgtgcaaaa 
tgggtggcgc 
acgtcgtaac 
atccaaatca 
attacttatc 
gtttattgat 
taaatacgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 27 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 27 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttggac 

gaacacactt 

gcttggcggc 

aaagatcttg 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatccg 
ggggctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacaag 
tttacagtag 
atgttcaaat 
tgattaaaga 



tattggaggg 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgctgatatg 
tcatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatc 
ttatcacgat 
gctcacagta 
aaaattgaaa 
ccgggtactg 
attgttatga 
gggcacattg 
ggcgggggcc 



gttttgcggg 
cggttgattt 
ttgtgcaaaa 
tgggtggcgc 
acgtcgtaac 
atcccaacca 
attacttatc 
gtttattgat 
taaatacaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 28 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 28 

tgaacacaat ccagttgtta tggttcacgg tattggaggg gcatcattca gttttgcggg 60 
aattaagagc tatctcgtat ctcagggctg gtcacggggc aagctgtatg cggttgattt 120 
ttgggacaag acagggacga attataacaa tggcccggta ttatcacgat ttgtgcaaaa 180 
ggttttggac gaaacgggtg cgaaaaaagt ggatattgtc gctcacagta tgggtggcgc 240 
gaacacactt tactacataa aaaatctgga cggcggaaat aaaattgaaa acgtcgtaac 300 
gcttggcggc gcgaaccgtt tgacgacaag caaggcgctt ccgggtactg atcccaacca 360 
aaagatcttg tacacatccg tttacagtag tgctgatatg attgttatga attacttatc 420 
aaaattagac ggggctaaaa atgttcaaat tcatggcgtt gggcacattg gtttattgat 480 
gaacagccaa gtcaacagcc tgattaaaga aggactgaac ggcgggggcc taaatacaaa 54 0 
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ttga 544 



<210> 29 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 29 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttagac 

gaacacactt 

gcttggcggc 

aaagatcttg 

aaaattagac 

cagcagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatccg 
ggggctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacaag 
tttacagtag 
atgttcaaat 
tgattaaaga 



tatcggagga 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggtgtc 
aggactgaac 



gcttcataca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggaacag 
attgtcatga 
ggacatatcg 
ggcgggggcc 



gttttgcggg 
cggttgattt 
ttgtgcaaaa 
tgggtggcgc 
acgtcgtaac 
atcccaacca 
attacttatc 
gccttctgta 
aaaatacaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 30 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
nucleotide sequence 



Synthetic 



<400> 30 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttagac 

gaacacactt 

gcttggcggc 

aaagatcttg 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatccg 

ggggctaaaa 

gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacaag 
tttacagtag 
atgttcaaat 
tgattaaaga 



tatcggagga 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgctgatatg 
tcatggcgtt 
aggactgaac 



gcttcataca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggaactg 
attgttatga 
gggcacactg 
ggcgggggcc 



gttttgcggg 
cggttgattt 
ttgtgcaaaa 
tggggggcgc 
acgtcgtaac 
atcccaacca 
attacttatc 
gtttattgat 
acaatacaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 31 

<211> 544 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 31 

tgaacacaat ccagttgtta tggttcacgg tattggagga gcatcataca attttgcggg 60 
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aattaagagc tatctcgtat ctcagggctg 
ttgggacaag acaggcacaa attataacaa 
ggttttagac gaaacgggtg cgaaaaaagt 
gaacacactt tactacataa aaaatctgga 
gcttggcggc gcgaatcgtc ttgtaacagg 
aaagattttg tacgcatccg tttacagcag 
aaaattagac ggtgctaaaa acgttcaaat 
gaacagccaa gtcaacagcc tgattaaaga 
ttga 



gtcacggggc aagctgtata cggttgattt 12 0 
tggcccggta ttatcacgat ttgtgcaaaa 180 
ggatattgtc gctcacagca tgggtggcgc 24 0 
cggcggaaat aaaattgaaa acgtcgtaac 3 00 
caaggcgctt ccgggaacag atcccaatca 360 
tgccgatatg attgtcatga attacttatc 420 
tcatggcgtt gggcacattg gtttattgat 480 
aggactgaac ggcgggggcc tgaatacaaa 54 0 

544 



<210> 32 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 32 

tgaacacaat ccagtcgtta tggttcacgg tattggaggg gcatcattca attttgcggg 60 
aattaggagc tatctcgtat ctcagggctg gtcacggggc aagctgtatg cggttgattt 12 0 
ttgggacagg acagggacga attataacaa tggcccggta ttatcacgat ttgtgcaaaa 180 
ggttttagat gaaaccggtg cgaaaaaagt ggacattgtc gctcacagca tgggtggcgc 240 
gaacacactt tactacataa aaaatctgga cggcggaaat aaaattgaaa acgtcgtaac 3 00 
gcttggcggc gcgaaccgtt tgacgacaag caaggcgctt ccgggaacag atccaaatca 360 
aaagatttta tacacatcca tttacagcag tgccgatatg attgtcatga attacttatc 420 
aaaattagac ggggctaaaa atgttcaaat ccatggcgtt ggacacatcg gccttctgta 480 
cagcagccaa gtcaacagcc tgattaaaga aggactgaac ggcgggggcc tcaatacgaa 540 
ttga 544 



<210> 33 

<211> 544 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 33 

tgaacacaat 

aattaggagc 

ttgggacaag 

ggttttagac 

taacacgctt 

gcttggcggc 

aaagatttta 

aaaactagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaaccggtg 
tactacataa 
acgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacaag 
tttacagcag 
acgttcaaat 
tgattaaaga 



tatcggaggg 
gtcacggggc 
tggcccggta 
ggacattgtc 
cggcggaaat 
cagggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcgggggac 



attttgcggg 
cggttgattt 
ttgtgcaaaa 
tgggcggcgc 
acgtcgtaac 
atccaaatca 
attacttatc 
gtttattgat 
tcaatacgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 34 
<211> 544 



13 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 34 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttagac 

gaacacactt 

gcttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
aaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacaag 
tttacagcag 
acgttcaaat 
tgattaaaga 



tattggaggg 
gtcgcgggac 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcatcattca 
aagccgtatg 
ttatcacgat 
gctcacagca 
aaagttgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcgggggac 



attttgcggg 60 
cggttgattt 120 
ttgtgcaaaa 180 
tggggggcgc 24 0 
acgtcgtaac 300 
atccaaatca 360 
attacttatc 420 
gtttattgat 480 
tcaatacgaa 540 
544 



<210> 35 

<211> 544 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 35 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttagac 

gaacacactt 

acttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtgt 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaatcgtc 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
ttgtaacagg 
tttacagcag 
acgttcaaat 
tgattaaaga 



tattggaggg 
gccgcgggac 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtc 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaagttgaaa 
ccgggaactg 
attgtcatga 
ggacatatcg 
ggcgggggcc 



attttgcggg 
cagttgattt 
ttgtgcaaaa 
tgggtggcgc 
gcgtcgtaac 
atcccaacca 
attacttatc 
gccttctgat 
acaatacaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 36 

<211> 544 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 36 

tgaacacaat 

aattaggagc 

ttgggacaag 

ggtattagat 

gaacacactt 

gcttggcggc 



ccagttgtta 
tatctcgtat 
acaggcacaa 
gaaaccggtg 
tactacataa 
gccaaccgtt 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacagg 



tatcggaggg 
gccgcgggac 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 



gcatcattca 
aagctgtatg 
ttatcacgat 
gcccacagca 
aaagttgaaa 
ccgggtactg 



gttttgcggg 60 
cggttgattt 120 
ttgtgcaaaa 180 

tgggtggcgc 240 

acgtcgtgac 3 00 
atcccaatca 360 
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aaagatttta tacacatccg tttacagcag 
aaaattagac ggtgctaaaa acgttcaaat 
gaacagccaa gtcaacaggc tgattaaaga 
ttga 



tgccgatatg attgtcatga attacttatc 420 
tcatggcgtt gggcacattg gtttattgat 480 
aggactgaac ggcggaggcc acaatacaaa 54 0 

544 



<210> 37 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 37 

tgaacacaat 

aattaggagc 

ttgggacaag 

ggtattagat 

gaacacactt 

gcttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acaggcacaa 
gaaaccggtg 
tactacataa 
gccaaccgtt 
tacacatccg 
ggtgctaaaa 
gtcaacaggc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacagg 
tttacagcag 
acgttcaaat 
tgattaaaga 



tatcggaggg 
gccgcgggac 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gcctacagca 
aaagttgaaa 
ccgggtactg 
attgtcatga 
gggcacattg 
ggcggaggcc 



gttttgcggg 

cggttgattt 

ttgtgcaaaa 
tgggtggcgc 
acgtcgtgac 
atcccaatca 
attacttatc 
gtttattgat 
acaatacaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 38 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 38 

tgaacacaat 

aattaggagc 

ttgggacaag 

ggtattagat 

gaacacactt 

gcttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acaggcacaa 
gaaaccggtg 
tactacataa 
gccaaccgtt 
tacacatccg 
ggtgctaaaa 
gtcaacaggc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacagg 
tttacagcag 
acgttcaaat 
tgattaaaga 



tatcgggggg 
gccgcgggac 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gcccacagca 
aaagttggaa 
ccgggtactg 
attgtcatga 
gggcacattg 
ggcggaggcc 



gttttgcggg 
cggttgattt 
ttgtgcaaaa 
tgggtggcgc 
acgtcgtgac 
atcccaatca 
attacttatc 
gtttattgat 
acaatacaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 39 

<211> 544 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 
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<400> 39 

tgaacacaat ccagttgtta tggttcacgg tatcggaggg gcatcattca gttttgcggg 60 
aattaggagc tatctcgtat cccagggctg gccgcgggac aagctgtatg cggttgattt 12 0 
ttgggacaag acaggcacaa attataacaa tggcccggta ttatcacgat ttgtgcaaaa 180 
ggtattagat gaaaccggtg cgaaaaaagt ggatattgtc gcccacagca tgggtggcgc 240 
gaacacactt tactacataa aaaatctgga cggcggaaat aaagttgaaa acgtcgtgac 300 
gcttggcggc gccaaccgtt tgacgacagg caaggcgctt ccgggtactg atcccaatca 3 60 
aaagatttta tacacatccg tttacagcag tgccgatatg attgtcatga attacttatc 42 0 
aaaattagac ggtgctaaaa acgttcaaat tcatggcgtt gggcacattg gtttattgat 480 
gaacagccaa gtcaacaggc tgattaaaga aggactgaac ggcggaggcc acaatacaaa 54 0 
ttga 544 



<210> 40 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 40 

tgaacacaat ccagttgtta tggttcacgg tattggaggg acatcattca attttgcggg 60 
aattaagagc tatctcgtat ctcagggctg gtcacgggac aagctgtatg cggttgattt 12 0 
ttgggacaag acagggacga attataacaa tggcccggta ttatcacgat ttgtgcaaaa 180 
ggttttagac gaaacgggtg cgaaaaaagt ggatattgtc gctcacagca tgggcggcgc 24 0 
caacacgctt tactacataa aaaatctgga cggcggaaat aaaattgaaa acgtcgtgac 300 
gcttggcggc gcgaaccgtt tgacgacaag caaggcgctt ccgggaacag atccaaatca 360 
aaagatttta tacacatcca tttacagcag tgccgatatg attgtcatga attacttatc 42 0 
aaaattagac ggtgctaaaa acgttcaaat tcatggcgtt gggcacattg gtttattgat 4 80 
gaacagccaa gtcaacagcc tgattaaaga aggactgaac ggcgggggcc acaatacaaa 54 0 
ttga 544 



<210> 41 
<211> 544 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 41 

tgaacacaat ccagttgtta tggttcacgg 
aattaagagc tatctcgtat ctcagggctg 
tagtgacaaa acaggcacga attataacaa 
ggttttagac gaaacgggtg cgaaaaaagt 
gaacacactt tactacataa aaaatctgga 
acttggcggc gcgaaccgtt tgacgacaag 
aaagatcttg tacacatcca tttacagcag 
aaaattagac ggggctaaaa atgttcaaat 
gaacagccaa gtcaacagcc tgattaaaga 
ttga 



tatcggaggg gcatcattca gttttgcggg 60 
gtcgcgggac aagctgtatg cagttgattt 120 
tggcccggta ttatcacgat ttgtgcaaaa 180 
ggatattgtc gctcacagca tggggggcgc 24 0 
tggcggtaat aaaattgaaa acgtcgtaac 3 00 
caaggcgctt ccgggtactg atcccaacca 360 
tgccgatatg gttgtcatga attacttatc 420 
tcatggtgtc gggcacattg gtttattgat 480 
aggactgaac ggcgggggcc acaatacgaa 54 0 

544 



16 



<210> 42 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 42 

taaacacaat 

aataaagagc 

tagtgacaag 

ggttttagac 

gaacacactt 

acttggcggc 

aaagatttta 

aaaactagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacaag 
tttacagcag 
acgttcaaat 
tgattaaaga 



tattggaggg 
gtcgcgggac 
tggcccggta 
ggatattgtc 
cggcggtaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcatcataca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcgggggat 



attttgcggg 60 
cagttgattt 120 
ttgtgcaaaa 180 
tggggggcgc 24 0 
acgtcgtaac 300 
atccaaatca 360 
attacttatc 420 
gtttattgat 480 
taaatacgaa 540 
544 



<210> 43 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 43 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggctttagac 

gaacacactt 

gcttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgaat 
accgggacga 
gaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
tgacgacaag 
tttacagcag 
acgttcaaat 
tgattaaaga 



tattggaggg 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
ccatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcgggggcc 



attttgcggg 
cggttgattt 
ttgtgcaaaa 
tgggtggcgc 

acgtcgtaac 
atccaaatca 
attacttatc 
gtttattgat 
agaatacgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 44 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 44 

tgaacacaat ccagttgtta tggttcacgg tatcggaggg gcatcattca attttgcggg 60 
aattaagagc tatctcgtat ctcagggctg gtcacggggc aagctgtatg cggttgattt 120 
ttgggacagg acagggacga attataacaa tggcccggta ttatcacgat ttgtgaaaaa 180 
ggtattagat gaaaccggtg cgaaaaaagt ggatattgtc gctcacagca tggggggcgc 24 0 
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gaacacactt tactacataa aaaatctgga 
acttggcggc gcgaaccgtt cgacgacaag 
aaagatttta tacacatcca tttacagcag 
aaaattagac ggtgctaaaa acgttcaaat 
gaacagccaa gtcaacagcc tgattaaaga 
ttga 



cggcggaaat aaaattgaaa acgtcgtcac 3 00 
caaggcgctt ccgggaacag atccaaatca 360 
tgccgatatg attgtcatga attacttatc 420 
tcatggcgtt gggcacattg gtttattgat 4 80 
agggctgaac ggcggaggcc agaatacgaa 540 

544 



<210> 45 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 45 

tgaacacaat ccagttgtta tggttcacgg tattggaggg gcatcattca attttgcggg 60 
aattaagagc tatctcgtat ctcagggctg gtcgcggggc aagctgtatg cggttgattt 12 0 
ttgggacagg acagggacga attataacaa tggcccggta ttatcacgat ttgtgcaaaa 180 
ggttttagac gaaacgggtg cgaaaaaagt ggatattgtc gctcacagca tggggggcgc 24 0 
gaacacactt tactacataa aaaatctgga cggcggaaat aaaattgaaa acgtcgtcac 300 
acttggcggc gcgaaccgtt cgacgacaag caaggcgctt ccgggaacag atccaaatca 360 
aaagatttta tacacatcca tttacagcag tgccgatatg attgtcatga attacttatc 42 0 
aaaattagac ggtgctaaaa acgttcaaat tcatggcgtt gggcacattg gtttattgat 480 
gaacagccaa gtcaacagcc tgattaaaga agggcttaac ggcgggggcc acaatacgaa 54 0 
ttga 544 



<210> 46 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 46 

tgaacacaat 

aataaagagc 

ttgggacagg 

ggttttagac 

gaacacactt 

gcttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagtcgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
agaatctgga 
cgacgacaag 
tttacagcag 
acgttcaaat 
tgattaaaga 



tattggaggg 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcgggggcc 



attttgcggg 60 
cggttgattt 120 
ttgtgcaaaa 180 
tgggtggcgc 24 0 
acgtcgtaac 300 
atccaaatca 360 
attgcttatc 420 
gtttattgat 480 
agaatacgaa 54 0 
544 



<210> 47 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 47 

tgaacacaat ccagttgtta tggttcacgg tattggaggg gcatcgttca attttgcggg 60 
aattaagagc tatctcgtat ctcagggctg gtcgcgggac aagctgtatg cagttgattt 12 0 
caaagacaag acagggacga attataacaa tggcccggta ttatcacgat ttgtgaaaaa 180 
ggtattagat gaaacgggtg cgaaaaaagt ggatattgtc gctcacagca tgggcggcgc 24 0 
taacacgctt tactacataa agaatctgga cggcggaaat aaaattgaaa acgtcgtaac 300 
gcttggcggc gcgaaccgtt cgacgacaag caaggcgctt ccgggtactg atcccaacca 3 60 
aaagatcttg tacacatccg tttacagtag tgctgatatg attgttatga attacttatc 420 
aaaattagac ggtgctaaaa acgttcaaat tcatggcgtt gggcacattg gtttattgat 480 
gaacagccaa gtcaacagcc tgattaaaga aggactgaac ggcggaggcc taaatacaaa 54 0 
ttga 544 



<210> 48 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 48 

tgaacacaat ccagttgtta tggttcacgg tattggaggg gcatcattca attttgcggg 60 

aattaagagc tatctcgtat ctcagggctg gtcgcgggac aagctgtatg cggttgattt 12 0 

ttgggacaag acagggacga attataacaa tggcccggta ttatcacgat ttgtgaaaaa 180 

ggtattagat gaaaccggtg cgaaaaaagt ggatattgtc gctcacagca tgggtggcgc 24 0 

taacacgctt tactacataa aaaatctgga cggcggcgat aaaattgaga acgtcgtaac 3 00 

acttggcggc gcgaaccgtt cgacgacaag caaggcgctt ccgggaacag atccaaatca 3 60 

aaagatcttg tacacatccg tttacagtag tgctgatatg attgtcatga attacttatc 42 0 

aaaattagac ggtgctaaaa acgttcaaat tcatggcgtt gggcacattg gtttattgat 480 

gaacagccaa gtcaacagcc tgattaaaga agggctgaac ggcggaggcc agaatacgaa 54 0 
ttga 544 



<210> 49 

<211> 544 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 

<400> 49 

tgaacacaat ccagttgtta tggttcacgg tattggaggg gcatcattca attttgcggg 60 

aattaagagc tatctcgtat ctcagggctg gtcgcgggac aagctgtatg cagttgattt 12 0 

ttggggcaag acagggacga attataacaa tggcccggta ttatcgcgtt ttgtgaaaaa 180 

ggtattagat gaaacgggtg cgaaaaaagt ggatattgtc gctcacagca tggggggcgc 24 0 

gaacacactt tactacataa aaaatctgga cggcggaaat aaaattgaaa acgtcgtaac 300 

acttggcggc gcgaaccgtt cgacgacaag caaggcgctt ccgggaacag atccaaatca 360 

aaagatttta tacacatcca tttacagcag tgccgatatg attgtcatga attacttatc 420 

aaaattagac ggggctaaaa atgttcaaat tcatggcgtt gggcacattg gtttattgat 480 

gaacagccaa gtcaacagcc tgattaaaga aggactgaac ggcggaggcc aaaatacgaa 54 0 
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ttga 



544 



<210> 50 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic 
nucleotide sequence 



<400> 50 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggtattagat 

taacacgctt 

acttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
cgacgacaag 
tttacagcag 
acgttcaaat 
tgattaaaga 



tattggaggg 
gtcacggggc 
tggcccggta 
ggatattgtc 
tggcggtaat 
caaggcgctt 

tgccgatatg 

tcatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatcgcgtt 
gctcacagca 
aaaattgaaa 
ccgggaactg 
attgtcatga 
gggcacattg 
ggcggaggcc 



attttgcggg 
cagttgattt 
ttgtgaaaaa 
tgggcggcgc 
acgtcgtcac 
atcccaacca 
attacttatc 
gtttattgat 
aaaatacgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 51 

<211> 544 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 51 

tgaacacaat 

aattaagagc 

caaggacaag 

ggtattagat 

taacacgctt 

gcttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acaggcacaa 
gaaaccggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
cgacgacaag 
tttacagcag 
acgttcaaat 
tgattaaaga 



tattggaggg 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
agggcttaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggtactg 
attgtcatga 
gggcacattg 
ggcgggggcc 



attttgcggg 
cggttgattt 
ttgtgaaaaa 
tgggcggcgc 
acgtcgtaac 
atcccaacca 
attacttatc 
gtttattgat 
agaatacgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 52 

<211> 544 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 52 

taaacacaat ccagttgtta tggttcacgg tattggaggg gcatcattca attttgcggg 60 
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aattaagagc tatctcgtat ctcagggctg 
ttgggacgag acagggacga attataacaa 
ggttttagac gaaaccggtg cgaaaaaagt 
gaacacactt tactacataa aaaatctgga 
gcttggcggc gcgaaccgtt cgacgacaag 
aaagatttta tacacatcca tttacagcag 
aaaattagac ggtgctaaaa atgttcaaat 
gaacagccaa gtcaacagcc tgattaaaga 
ttga 



gtcgcgggac gagctgtatg cggttgattt 12 0 
tggcccggta ttatcacgat ttgtgcaaaa 180 
ggatattgtc gctcacagca tgggtggcgc 24 0 
cggcggaaat aaaattgaaa acgtcgtaac 3 00 
caaggcgctt ccgggtacag atccaaatca 3 60 
tgccgatatg attgtcatga attacttatc 420 
tcatggcgtt gggcacattg gtttattgat 480 
agggctgaac ggcggaggcc aaaatacgaa 54 0 

544 



<210> 53 

<211> 544 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
nucleotide sequence 



<400> 53 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttagac 

gaacacactt 

acttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaatcgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 
ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
cgacgacaag 
tttacagcag 
acgttcaaat 
tgattaaaga 



tatcggaggg 
gtcgcgggac 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
aggactgaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaagttgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcgggggcc 



attttgcggg 60 
cggttgattt 120 
ttgtgcaaaa 180 
tgggtggcgc 24 0 
acgtcgtaac 300 
atccaaatca 360 
attacttatc 420 
gtttattgat 480 
aaaatacaaa 54 0 
544 



<210> 54 
<211> 544 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
nucleotide sequence 



Synthetic 



<400> 54 

tgaacacaat 

aattaagagc 

ttgggacaag 

ggttttagac 

gaacacactt 

acttggcggc 

aaagatttta 

aaaattagac 

gaacagccaa 

ttga 



ccagttgtta 
tatctcgtat 
acagggacga 
gaaacgggtg 
tactacataa 
gcgaaccgtt 
tacacatcca 
ggtgctaaaa 
gtcaacagcc 



tggttcacgg 

ctcagggctg 
attataacaa 
cgaaaaaagt 
aaaatctgga 
cgacgacaag 
tttacagcag 
atgttcaaat 
tgattaaaga 



tatcggaggg 
gtcacggggc 
tggcccggta 
ggatattgtc 
cggcggaaat 
caaggcgctt 
tgccgatatg 
tcatggcgtt 
agggctgaac 



gcatcattca 
aagctgtatg 
ttatcacgat 
gctcacagca 
aaaattgaaa 
ccgggaacag 
attgtcatga 
gggcacattg 
ggcggaggac 



attttgcggg 

cggttgattt 
tt: 9tgcaaaa 
tgggtggcgc 
acgtcgtaac 
atccaaatca 
attacttatc 
gtttattgat 
aaaatacaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

544 



<210> 55 
<211> 212 



21 



<212> PRT 

<213> Bacillus pumilus 
<400> 55 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Val 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Met Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Tyr 
35 40 45 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
65 70 75 80 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
85 90 95 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
100 105 110 

Asn Thr Pro Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
115 120 125 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Ser Thr Thr Ser Lys Ala 
130 135 140 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
145 150 155 160 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
165 170 175 

Ala Lys Asn Ala Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
180 185 190 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
195 200 205 

Gin Asn Thr Asn 
210 



<210> 56 
<211> 212 
<212> PRT 

<213> Bacillus subtilis 
<400> 56 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Met 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Leu Gin Pro Ser Ala Lys Ala Ala 
20 25 30 
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Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
35 40 45 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
65 70 75 80 

Asn Asn Gly Pro Val Leu Pro Arg Phe Val Gin Lys Val Leu Asp Glu 
85 90 95 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
100 105 110 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys Val Ala 
115 120 125 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Gly Lys Ala 
130 135 140 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
145 150 155 160 

Ser Ser Ala Asp Met lie Val lie Asn Tyr Leu Ser Arg Leu Asp Gly 
165 170 175 

Ala Arg Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Tyr 
180 185 190 

Ser Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
195 200 205 

Leu Asn Thr Asn 
210 



<210> 57 
<211> 212 
<212> PRT 

<213> Bacillus megaterium 
<400> 57 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Val 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Met Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Asp Thr lie Gin Leu Leu Trp Phe Thr Gly lie Gly Gly Ala Ser Tyr 
35 40 45 

Asn Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 



Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
65 70 75 80 
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Asn Asn Gly Pro 



Thr Gly Ala Lys 
100 

Asn Thr Leu Tyr 
115 

Asn Val Val Thr 
130 

Leu Pro Gly Thr 
145 

Ser Ser Ala Asp 



Ala Lys Asn Val 
180 

Asn Ser Gin Val 
195 

His Asn Thr Asn 
210 



Val Leu Ser Arg 
85 

Lys Val Asp lie 



Tyr lie Lys Asn 
120 

Leu Gly Gly Ala 
135 

Asp Pro Asn Gin 
150 

Met lie Val Met 
165 

Gin lie His Gly 



Asn Ser Leu lie 
200 



Phe Val Gin Lys 
90 

Val Ala His Ser 
105 

Leu Asp Gly Gly 



Asn Arg Leu Thr 
140 

Lys lie Leu Tyr 
155 

Asn Tyr Leu Ser 
170 

Val Gly His lie 
185 

Lys Glu Gly Leu 



Val Leu Asp Glu 
95 

Met Gly Gly Ala 
110 

Asn Lys lie Glu 
125 

Thr Ser Lys Ala 



Thr Ser lie Tyr 
160 

Lys Leu Asp Gly 
175 

Gly Leu Leu Met 
190 

Asn Gly Gly Gly 
205 



<210> 58 
<211> 212 
<212> PRT 

<213> Bacillus lentus 



<400> 58 
Met Lys Phe Val 
1 

Leu Ser Val Thr 
20 

Glu His Asn Pro 
35 

Asn Phe Ala Gly 
50 

Gly Lys Leu Tyr 
65 

Asn Asn Gly Pro 



Thr Gly Ala Lys 
100 

Asn Thr Leu Tyr 
115 



Lys Arg Arg lie 
5 

Ser Leu Phe Ala 



Val Val Met Val 
40 

lie Lys Ser Tyr 
55 

Ala Val Asp Phe 
70 

Val Leu Ser Arg 
85 

Lys Val Asp lie 



Tyr lie Lys Asn 
120 



He Ala Leu Val 
10 

Met Gin Pro Ser 
25 

His Gly He Gly 



Leu Val Ser Gin 
60 

Trp Asp Lys Thr 
75 

Phe Val Gin Lys 
90 

Val Ala His Ser 
105 

Leu Asp Gly Gly 



Thr He Leu Val 
15 

Ala Lys Ala Ala 
30 

Gly Ala Ser Tyr 
45 

Gly Trp Ser Arg 



Gly Thr Asn Tyr 
80 

Val Leu Asp Glu 
95 

Met Gly Gly Ala 
110 

Asn Lys lie Glu 
125 
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Asn Val Val Thr 
130 

Leu Pro Gly Thr 
145 

Ser Ser Ala Asp 



Ala Lys Asn Val 
180 

Asn Ser Gin Val 
195 

Leu Asn Thr Asn 
210 



Leu Gly Gly Ala 
135 

Asp Pro Asn Gin 
150 

Met lie Val Met 
165 

Gin lie His Gly 



Asn Ser Leu lie 
200 



Asn Arg Leu Thr 
140 

Lys lie Leu Tyr 
155 

Asn Tyr Leu Ser 
170 

Val Gly His lie 
185 

Lys Glu Gly Leu 



Thr Ser Lys Ala 



Thr Ser lie Tyr 
160 

Lys Leu Asp Gly 
175 

Gly Leu Leu Met 
190 

Asn Gly Gly Gly 
205 



<210> 59 
<211> 212 
<212> PRT 

<213> Bacillus circulans 
<400> 59 

Met Lys Phe lie Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Val 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Met Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Tyr 
35 40 45 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
65 70 75 80 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
85 90 95 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
100 105 110 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
115 120 125 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
130 135 140 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
145 150 155 160 



Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
165 170 175 
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Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
180 185 190 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
195 200 205 

Leu Asn Thr Asn 
210 



<210> 60 
<211> 212 
<212> PRT 

<213> Bacillus azotof ormans 



<400> 60 

Met Lys Phe Val Lys Arg Arg lie 
1 5 

Leu Ser Val Thr Ser Leu Phe Ala 
20 

Glu His Asn Pro Val Val Met Val 
35 40 

Asn Phe Ala Gly lie Lys Ser Tyr 
50 55 

Gly Glu Leu Tyr Ala Val Asp Phe 
65 70 



lie Ala Leu Val Thr lie Leu Val 
10 15 

Met Gin Pro Ser Ala Lys Ala Ala 
25 30 

His Gly lie Gly Gly Ala Ser Tyr 
45 

Leu Val Ser Gin Gly Trp Ser Arg 
60 

Trp Asp Lys Thr Gly Thr Asn Tyr 
75 80 



Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 

85 90 95 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 

100 105 110 



Asn Thr Leu Tyr 
115 

Asn Val Val Thr 
130 

Leu Pro Gly Thr 
145 

Ser Ser Ala Asn 



Ala Lys Asn Val 
180 

Asn Ser Gin Val 
195 



Tyr lie Lys Asn 
120 

Leu Gly Gly Ala 
135 

Asp Pro Asn Gin 
150 

Met lie Val Met 
165 

Gin lie His Gly 



Asn Ser Leu lie 
200 



Leu Asp Gly Gly 



Asn Arg Leu Thr 
140 

Lys lie Leu Tyr 
155 

Asn Tyr Leu Ser 
170 

Val Gly His lie 
185 

Lys Glu Gly Leu 



Asn Lys lie Glu 
125 

Thr Ser Lys Ala 



Thr Ser lie Tyr 
160 

Lys Leu Asp Gly 
175 

Gly Leu Leu Met 
190 

Asn Gly Gly Gly 
205 



Leu Asp Thr Asn 
210 
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<210> 61 
<211> 212 
<212> PRT 

<213> Bacillus firmus 
<400> 61 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Val 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Met Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Tyr 
35 40 45 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
65 ' 70 75 80 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
85 90 95 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
100 105 110 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
115 120 125 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
130 135 140 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
145 150 155 160 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
165 170 175 

Ala Lys Asn Ala Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
180 185 190 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
195 200 205 

His Asn Thr Asn 
210 



<210> 62 

<211> 212 

<212> PRT 

<213> Bacillus badius 



27 



<400> 62 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Val 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Met Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Tyr 
35 40 45 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
65 70 75 80 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
85 90 95 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
100 105 110 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
115 120 125 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
130 135 140 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
145 150 155 160 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
165 170 175 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
180 185 190 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
195 200 205 

His Asn Thr Asn 
210 



<210> 63 

<211> 212 

<212> PRT 

<213> Bacillus sp . 

<400> 63 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Met 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Leu Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
35 40 45 
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Asn Phe Ala Gly 
50 

Asp Lys Leu Tyr 
65 

Asn Asn Gly Pro 



Thr Gly Ala Lys 
100 

Asn Thr Leu Tyr 
115 

Asn Val Val Thr 
130 

Leu Pro Gly Thr 
145 

Ser Ser Ala Asp 



Ala Arg Asn Val 
180 

Ser Ser Gin Val 
195 



lie Lys Ser Tyr 
55 

Ala Val Asp Phe 
70 

Val Leu Ser Arg 
85 

Lys Val Asp lie 



Tyr lie Lys Asn 
120 

Leu Gly Gly Ala 
135 

Asp Pro Asn Gin 
150 

Met lie Val Met 
165 

Gin lie His Gly 



Asn Ser Leu lie 
200 



Leu Val Ser Gin 
60 

Lys Asp Lys Thr 
75 

Phe Val Gin Lys 
90 

Val Ala His Ser 
105 

Leu Asp Gly Gly 



Asn Arg Leu Thr 
140 

Lys lie Leu Tyr 
155 

Asn Tyr Leu Ser 
170 

Val Gly His lie 
185 

Lys Glu Gly Leu 



Gly Trp Ser Arg 



Gly Thr Asn Tyr 
80 

Val Leu Asp Glu 
95 

Met Gly Gly Ala 
110 

Asn Lys Val Glu 
125 

Thr Gly Lys Ala 



Thr Ser lie Tyr 
160 

Arg Leu Asp Gly 
175 

Gly Leu Leu Tyr 
190 

Asn Gly Gly Gly 
205 



Leu Asn Thr Asn 
210 



<210> 64 

<211> 212 

<212> PRT 

<213> Bacillus sp. 

<220> 

<2 21> MOD_RES 
<222> (73) 

<223> Variable amino acid 
<400> 64 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Met 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Leu Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
35 40 45 



Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 



29 



Asp Lys Leu Tyr 
65 

Asn Asn Gly Pro 



Thr Gly Ala Lys 
100 

Asn Thr Leu Tyr 
115 

Asn Val Val Thr 
130 

Leu Pro Gly Thr 
145 

Ser Ser Ala Asp 



Ala Arg Asn lie 
180 

Ser Ser Gin Val 
195 

Leu Asn Thr Asn 
210 



Ala Val Asp Phe 
70 

Arg Leu Ser Arg 
85 

Lys Val Asp lie 



Tyr lie Lys Asn 
120 

lie Gly Gly Ala 
135 

Asp Pro Asn Gin 
150 

Leu lie Val Val 
165 

Leu lie His Gly 



Lys Gly Tyr lie 
200 



Xaa Asp Lys Thr 
75 

Phe Val Lys Asp 
90 

Val Ala His Ser 
105 

Leu Asp Gly Gly 



Asn Gly Leu Val 
140 

Lys lie Leu Tyr 
155 

Asn Ser Leu Ser 
170 

Val Gly His lie 
185 

Lys Glu Gly Leu 



Gly Asn Asn Arg 
80 

Val Leu Asp Lys 
95 

Met Gly Gly Ala 
110 

Asp Lys lie Glu 
125 

Ser Ser Arg Ala 



Thr Ser Val Tyr 
160 

Arg Leu lie Gly 
175 

Gly Leu Leu Thr 
190 

Asn Gly Gly Gly 
205 



<210> 65 
<211> 215 
<212> PRT 
<213> Bacillus 

<400> 65 
Met Lys Val lie 
1 

Leu Ala Leu Val 
20 

Lys Ala Ala Glu 
35 

Ala Ser Tyr Asn 
50 

Trp Asp Gin Asn 
65 

Asn Asn Leu Asn 



Leu Ala Lys Thr 
100 



sp. 



Phe Va 1 Lys Lys 
5 

Leu Gly Ser lie 



His Asn Pro Val 
40 

Phe Ala Ser lie 
55 

Gin Leu Phe Ala 
70 

Asn Gly Pro Arg 
85 

Gly Ala Lys Lys 



Arg Ser Leu Gin 
10 

Ala Phe lie Gin 
25 

Val Met Val His 



Lys Arg Tyr Leu 
60 

lie Asp Phe lie 
75 

Leu Ser Arg Phe 
90 

Val Asp lie Val 
105 



lie Leu Val Ala 
15 

Pro Lys Glu Ala 
30 

Gly Met Gly Gly 
45 

Val Ser Gin Gly 



Asp Lys Thr Gly 
80 

Val Lys Asp Val 
95 

Ala His Ser Met 
110 
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Gly Gly Ala Asn 
115 

Lys lie Glu Asn 
130 

Leu Arg Ala Leu 
14 5 

Ser Val Tyr Ser 



Leu lie Gly Ala 
180 

Leu Leu Thr Ser 
195 

Gly Gly Gly Gin 
210 



Thr Leu Tyr Tyr 
120 

Val Val Thr Leu 
135 

Pro Gly Thr Asp 
150 

Ser Ala Asp Leu 
165 

Arg Asn Val Leu 



Ser Gin Val Lys 
200 

Asn Thr Asn 
215 



lie Lys Asn Leu 



Gly Gly Ala Asn 
140 

Pro Asn Gin Lys 
155 

lie Val Val Asn 
170 

lie His Gly Val 
185 

Gly Tyr Val Lys 



Asp Gly Gly Asp 
125 

Gly Leu Val Ser 



lie Leu Tyr Thr 
160 

Ser Leu Ser Arg 
175 

Gly His lie Gly 
190 

Glu Gly Leu Asn 
205 



<210> 66 

<211> 215 

<212> PRT 

<213> Bacillus sp . 



<400> 66 
Met Lys Val lie 
1 

Leu Ala Leu Val 
20 

Arg Ala Ala Glu 
35 

Ala Ser Tyr Asn 
50 

Trp Asp Arg Asn 
65 

Asn Asn Arg Asn 



Leu Ala Lys Thr 
100 

Gly Gly Ala Asn 
115 

Lys lie Glu Asn 
130 

Leu Arg Ala Leu 
145 



Phe Val Lys Lys 
5 

Met Gly Ser Met 



His Asn Pro Val 
40 

Phe Ala Ser lie 
55 

Gin Leu Phe Ala 
70 

Asn Gly Pro Arg 
85 

Gly Ala Lys Lys 



Thr Leu Tyr Tyr 
120 

Val Val Thr Leu 
135 

Pro Gly Thr Asp 
150 



Arg Ser Leu Gin 
10 

Ala Phe lie Gin 
25 

Val Met Val His 



Lys Ser Tyr Leu 
60 

lie Asp Phe lie 
75 

Leu Ser Arg' Phe 
90 

Val Asp lie Val 
105 

lie Lys Asn Leu 



Gly Gly Ala Asn 
140 

Pro Asn Gin Lys 
155 



He Leu Val Val 
15 

Pro Lys Glu He 
30 

Gly Met Gly Gly 
45 

Val Ser Gin Gly 



Asp Lys Thr Gly 
80 

Val Lys Asp Val 
95 

Ala His Ser Met 
110 

Asp Gly Gly Asp 
125 

Gly Leu Val Ser 



He Leu Tyr Thr 
160 
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Ser Val Tyr Ser Ser Ala Asp Leu 
165 

Leu lie Gly Ala Arg Asn Val Leu 
180 

Leu Leu Ala Ser Ser Gin Val Lys 
195 200 

Gly Gly Gly Gin Asn Thr Asn 
210 215 



lie Val Val Asn Ser Leu Ser Arg 
170 175 

lie His Gly Val Gly His lie Gly 
185 190 

Gly Tyr lie Lys Glu Gly Leu Asn 
205 



<210> 67 

<211> 215 

<212> PRT 

<213> Bacillus sp. 

<400> 67 

Met Lys Val lie Phe Val Lys Lys Arg Ser Leu Gin lie Leu lie Ala 
15 10 15 

Leu Ala Leu Val lie Gly Ser Met Ala Phe lie Gin Pro Lys Glu Ala 
20 25 30 

Lys Ala Ala Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly 
35 40 45 

Ala Ser Tyr Asn Phe Phe Ser lie Lys Ser Tyr Leu Ala Thr Gin Gly 
50 55 60 

Trp Asp Arg Asn Gin Leu Tyr Ala lie Asp Phe lie Asp Lys Thr Gly 
65 70 75 80 

Asn Asn Arg Asn Asn Gly Pro Arg Leu Ser Arg Phe Val Lys Asp Val 
85 90 95 

Leu Asp Lys Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met 
100 105 110 

Gly Gly Ala Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asp 
115 120 125 

Lys lie Glu Asn Val Val Thr lie Gly Gly Ala Asn Gly Leu Val Ser 
130 135 140 

Ser Arg Ala Leu Pro Gly Thr Asp Pro Asn Gin Lys He Leu Tyr Thr 
145 150 155 160 

Ser Val Tyr Ser Ser Ala Asp Leu He Val Val Asn Ser Leu .Ser Gin 
165 170 175 

Phe Asn Trp Arg Lys Lys His Pro Asp Pro Gly Val Gly His He Gly 
180 185 190 



Leu Leu Thr Ser Ser Gin Val Lys Gly Tyr He Lys Glu Gly Leu Asn 
195 200 205 
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Gly Gly Gly Leu Asn Thr Asn 
210 215 



<210> 68 

<211> 212 

<212> PRT 

<213> Bacillus sp. 

<400> 68 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Met 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Leu Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
35 40 45 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Asp Lys Leu Tyr Ala Val Asp Phe Arg Asp Lys Thr Gly Asn Asn Leu 
65 70 75 80 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Lys Lys Val Leu Asp Glu 
85 90 95 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
100 105 110 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
115 120 125 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Val Thr Gly Lys Ala 
130 135 140 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser Val Tyr 
145 150 155 160 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Thr Lys Leu Asp Gly 
165 170 175 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Tyr 
180 185 190 

Ser Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
195 200 205 

Leu Asn Thr Asn 
210 



<210> 69 

<211> 212 

<212> PRT 

<213> Bacillus sp. 
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<400> 69 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Met 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Leu Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
35 40 45 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Asn Asn Leu 
65 70 75 80 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Lys Lys Val Leu Asp Glu 
85 90 95 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
100 105 110 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
115 120 125 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Val Thr Gly Lys Ala 
130 135 140 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser Val Tyr 
145 150 155 160 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
165 170 175 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Tyr 
180 185 190 

Ser Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
195 200 205 

Leu Asn Thr Asn 
210 



<210> 70 

<211> 212 

<212> PRT 

<213> Bacillus sp. 

<400> 70 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Met 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Leu Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
35 40 45 
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Asn Phe Ala Gly 
50 

Asp Lys Leu Tyr 
65 

Asn Asn Gly Pro 



Thr Gly Ala Lys 
100 

Asn Thr Leu Tyr 
115 

Asn Val Val Thr 
130 

Leu Pro Gly Thr 
145 

Ser Ser Ala Asp 



Ala Lys Asn Val 
180 

Ser Ser Gin Val 
195 

Leu Asn Thr Asn 
210 



lie Lys Ser Tyr 
55 

Ala Val Asp Phe 
70 

Val Leu Ser Arg 
85 

Lys Val Asp lie 



Tyr lie Lys Asn 
120 

Leu Gly Gly Ala 
135 

Asp Pro Asn Gin 
150 

Met lie Val Met 
165 

Gin lie His Gly 



Asn Ser Leu lie 
200 



Leu Val Ser Gin 
60 

Ser Asp Lys Thr 
75 

Phe Val Lys Lys 
90 

Val Ala His Ser 
105 

Leu Asp Gly Gly 



Asn Arg Leu Val 
140 

Lys lie Leu Tyr 
155 

Asn Tyr Leu Ser 
170 

Val Gly His lie 
185 

Lys Glu Gly Leu 



Gly Trp Ser Arg 



Gly Asn Asn Leu 
80 

Val Leu Asp Glu 
95 

Met Gly Gly Ala 
110 

Asn Lys lie Glu 
125 

Thr Gly Lys Ala 



Thr Ser Val Tyr 
160 

Lys Leu Asp Gly 
175 

Gly Leu Leu Tyr 
190 

Asn Gly Gly Gly 
205 



<210> 71 

<211> 212 

<212> PRT 

<213> Bacillus sp . 

<400> 71 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Met 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Leu Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
35 40 45 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Asp Lys Leu Tyr Ala Val Asp Phe Lys Asp Lys Thr Gly Asn Asn Arg 
65 70 75 80 



Asn Asn Gly Pro Arg Leu Ser Arg Phe Val Lys Asp Val Leu Asp Lys 
85 90 95 
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Thr Gly Ala Lys 
100 

Asn Thr Leu Tyr 
115 

Asn Val Val Thr 
130 

Leu Pro Gly Thr 
145 

Ser Ser Ala Asp 



Ala Arg Asn Val 
180 

Ser Ser Gin Val 
195 

Leu Asn Thr Asn 
210 



Lys Val Asp lie 



Tyr lie Lys Asn 
120 

lie Gly Gly Ala 
135 

Asp Pro Asn Gin 
150 

Leu He Val Val 
165 

Gin He His Gly 



Lys Gly Tyr He 
200 



Val Ala His Ser 
105 

Leu Asp Gly Gly 



Asn Gly Leu Val 
140 

Lys He Leu Tyr 
155 

Asn Ser Leu Ser 
170 

Val Gly His He 
185 

Lys Glu Gly Leu 



Met Gly Gly Ala 
110 

Asp Lys He Glu 
125 

Ser Ser Arg Ala 



Thr Ser Val Tyr 
160 

Arg Leu He Gly 
175 

Gly Leu Leu Thr 
190 

Asn Gly Gly Gly 
205 



<210> 72 

<211> 212 

<212> PRT 

<213> Bacillus sp . 

<400> 72 

Met Lys Phe Val Lys Arg Arg He Leu Ala Leu Val Thr He Leu Met 
1 5 10 15 . 

Leu Ser Val Thr Ser Leu Phe Ala Leu Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala Ser Phe 
35 40 45 

Asn Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Asp Lys Leu Tyr Ala Val Asp Phe He Asp Lys Thr Gly Asn Asn Arg 
65 70 75 80 

Asn Asn Gly Pro Arg Leu Ser Arg Phe Val Lys Asp Val Leu Asp Lys 
85 90 95 

Thr Gly Ala Lys Lys Val Asp He Val Ala His Ser Met Gly Gly Ala 
100 105 110 

Asn Thr Leu Tyr Tyr He Lys Asn Leu Asp Gly Gly Asp Lys He Glu 
115 120 125 



Asn Val Val Thr He Gly Gly Ala Asn Gly Leu Val Ser Ser Arg Ala 
130 135 140 



36 



Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser Val Tyr 
145 150 155 160 

Ser Ser Ala Asp Leu lie Val Val Asn Ser Leu Ser Arg Leu lie Gly 
165 170 175 

Ala Arg Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Thr 
180 185 190 

Ser Ser Leu Val Lys Gly Tyr lie Lys Glu Gly Leu Asn Gly Gly Gly 
195 200 205 

Gin Asn Thr Asn 
210 



<210> 73 

<211> 215 

<212> PRT 

<213> Bacillus sp . 

<400> 73 

Met Lys Val lie Phe Val Lys Lys Arg Ser Leu Gin lie Leu Val Ala 
15 10 15 

Leu Ala Leu Val lie Gly Ser Met Ala Phe lie Gin Pro Lys Glu lie 
20 25 30 

Lys Ala Ala Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly 
35 40 45 

Ala Ser Tyr Asn Phe Ala Ser lie Lys Ser Tyr Leu Val Asn Gin Gly 
50 55 60 

Trp Asp Arg Asn Gin Leu Phe Ala lie Asp Phe lie Asp Lys Thr Gly 
65 70 75 80 

Asn Asn Arg Asn Asn Gly Pro Arg Leu Ser Arg Phe Val Lys Asp Val 
85 90 95 

Leu Asp Lys Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met 
100 105 110 

Gly Gly Ala Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asp 
115 120 125 

Lys lie Glu Asn Val Val Thr lie Gly Gly Ala Asn Gly Leu Val Ser 
130 135 140 

Leu Arg Ala Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr 
145 150 155 160 

Ser Val Tyr Ser Ser Ala Asp Leu lie Val Val Asn Ser Leu Ser Arg 
165 170 175 



Leu Thr Gly Ala Arg Asn Val Leu lie His Gly Val Gly His lie Gly 
180 185 190 
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Leu Leu Thr Ser Ser Gin Val Lys Gly Tyr lie Lys Glu Gly Leu Asn 
195 200 205 

Gly Gly Gly Leu Asn Thr Asn 
210 215 



<210> 74 

<211> 213 

<212> PRT 

<213> Bacillus sp . 

<400> 74 

Met Lys Phe Val Lys Arg Arg lie lie Ala Leu Val Thr lie Leu Met 
15 10 15 

Leu Ser Val Thr Ser Leu Phe Ala Leu Gin Pro Ser Ala Lys Ala Ala 
20 25 30 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
35 40 45 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
50 55 60 

Asp Lys Leu Tyr Ala Val Asp Phe Arg Asp Lys Thr Gly Asn Asn Arg 
65 70 75 80 

Asn Asn Gly Pro Arg Leu Ser Lys Phe Val Lys Asp Val Leu Asp Lys 
85 90 95 

Thr Gly Ala Lys Lys Val Asp He Val Ala His Ser Met Gly Gly Ala 
100 105 110 

Asn Thr Leu Tyr Tyr He Lys Asn Leu Asp Gly Gly Asp Lys He Glu 
115 120 125 

Asn Val Val Thr He Gly Gly Ala Asn Gly Leu Val Ser Ser Arg Ala 
130 135 140 

Leu Pro Gly Thr Asp Pro Asn Gin Lys He Leu Tyr Thr Ser Val Tyr 
145 150 155 160 

Lys Leu Ser Arg Ser His Cys Arg Gin Gin Ser Leu Ser Phe Asn Trp 
165 170 175 

Leu Gin Glu Thr Val Gin He His Gly Val Gly His He Gly Leu Leu 
180 185 190 

Thr Ser Ser Gin Val Lys Gly Tyr He Lys Glu Gly Leu Asn Gly Gly 
195 200 205 



Gly Leu Asn Thr Asn 
210 
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<210> 75 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 75 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Lys Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys Val Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Thr Asn Arg Ser Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Leu Asn Thr Asn 
180 



<210> 76 

<211> 180 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 



<400> 76 
Glu His Asn Pro 
1 

Asn Phe Ala Gly 
20 

Gly Lys Leu Tyr 
35 

Asn Asn Gly Pro 
50 

Thr Gly Ala Lys 
65 

Asn Thr Leu Tyr 



Asn Val Val Thr 
100 

Leu Pro Gly Thr 
115 

Ser Ser Ala Asp 
130 

Ala Lys Asn Val 
145 

Asn Ser Gin Val 



Leu Asn Thr Asn 
180 



Val Val Met Val 
5 

lie Lys Ser Tyr 



Ala Val Asp Phe 
40 

Val Leu Ser Arg 
55 

Lys Val Asp lie 
70 

Tyr lie Lys Asn 
85 

Leu Gly Gly Ala 



Asp Pro Asn Gin 
120 

Met lie Val Met 
135 

Gin lie His Gly 
150 

Asn Ser Leu lie 
165 
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His Gly lie Gly 
10 

Leu Val Ser Gin 
25 

Trp Asp Lys Thr 



Phe Val Lys Asp 
60 

Val Ala His Ser 
75 

Leu Asp Gly Gly 
90 

Asn Arg Ser Thr 
105 

Lys lie Leu Tyr 



Asn Tyr Leu Ser 
140 

Val Gly His He 
155 

Lys Glu Gly Leu 
170 



Gly Ala Ser Phe 
15 

Gly Trp Ser Arg 
30 

Gly Thr Asn Tyr 
45 

Val Leu Asp Lys 



Met Gly Gly Ala 
80 

Asn Lys He Glu 
95 

Thr Ser Lys Ala 
110 

Thr Ser He Tyr 
125 

Lys Leu Asp Gly 



Gly Leu Leu Met 
160 

Asn Gly Gly Gly 
175 



<210> 77 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 77 

Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 



Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Arg Thr Gly Thr Asn Tyr 
35 40 45 



40 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Lys Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Gly Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Leu Asn Thr Asn 
180 



<210> 78 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 78 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr He Lys Asn Leu Asp Gly Gly Asn Lys He Glu 
85 90 95 



Asn Val Val Thr Leu Gly Gly Ala Asn Arg Ser Thr Thr Ser Lys Ala 
100 105 110 
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Leu Pro Gly Thr Asp 
115 

Gly Ser Ala Asp Met 
130 

Ala Lys Asn Val Gin 
145 

Asn Ser Gin Val Asn 
165 

Leu Asn Thr Asn 
180 



Pro Asn Gin Lys lie 
120 

lie Val Met Asn Tyr 
135 

lie His Gly Val Gly 
150 

Ser Leu lie Lys Glu 
170 



Leu Tyr Thr Ser lie Tyr 
125 

Leu Ser Lys Leu Asp Gly 
140 

His lie Gly Leu Leu Met 
155 160 

Gly Leu Asn Gly Gly Gly 
175 



<210> 79 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 79 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys He Glu 
85 90 95 

Asn Val Val Thr He Gly Gly Ala Asn Gly Leu Val Ser Ser Arg Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser Val Tyr 
115 120 125 

Ser Ser Ala Asp Leu He Val Val Asn Ser Leu Ser Arg Leu He Gly 
130 135 140 



Ala Arg Asn Val Gin He His Gly Val Gly His He Gly Leu Leu Thr 
145 150 155 160 
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Ser Ser Gin Val Lys Gly Tyr lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

His Asn Thr Asn 
180 



<210> 80 

<211> 180 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 80 

Glu His Asn Pro Val Val 
1 5 

Asn Phe Ala Gly lie Lys 
20 

Gly Lys Leu Tyr Ala Val 
35 

Asn Asn Gly Pro Val Leu 
50 

Thr Gly Ala Lys Lys Val 
65 70 

Asn Thr Leu Tyr Tyr lie 
85 

Asn Val Val Thr Leu Gly 
100 

Leu Pro Gly Thr Asp Pro 
115 

Ser Ser Ala Asp Met lie 
130 

Ala Lys Asn Val Gin lie 
145 150 

Asn Ser Gin Val Lys Gly 
165 

Leu Asn Thr Asn 
180 



<210> 81 
<211> 180 
<212> PRT 
<213> Artificial Sequence 



Met Val His Gly lie 
10 

Ser Tyr Leu Val Ser 
25 

Asp Phe Trp Asp Lys 
40 

Ser Arg Phe Val Gin 
55 

Asp lie Val Ala His 
75 

Lys Asn Leu Asp Gly 
90 

Gly Ala Asn Arg Leu 
105 

Asn Gin Lys lie Leu 
120 

Val Met Asn Tyr Leu 
135 

His Gly Val Gly His 
155 

Tyr lie Lys Glu Gly 
170 



Gly Gly Ala Ser Tyr 
15 

Gin Gly Trp Ser Arg 
30 

Thr Gly Thr Asn Tyr 
45 

Lys Val Leu Asp Glu 
60 

Ser Met Gly Gly Ala 
80 

Gly Asn Lys lie Glu 
95 

Thr Thr Ser Arg Ala 
110 

Tyr Thr Ser lie Tyr 
125 

Ser Lys Leu Asp Gly 
140 

lie Gly Leu Leu Met 
160 

Leu Asn Gly Gly Gly 
175 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 81 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Ser Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Pro Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp He Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr He Lys Asn Leu Asp Gly Gly Asn Lys He Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys He Leu Tyr Thr Ser Val Tyr 
115 120 125 

Ser Ser Ala Asp Met He Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin He His Gly Val Gly His He Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu He Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Leu Asn Thr Asn 
180 



<210> 82 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 82 

Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala Ser Phe 
15 10 15 

Ser Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 



0 
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Gly Lys Leu Tyr 
35 

Asn Asn Gly Pro 
50 

Thr Gly Ala Lys 
65 

Asn Thr Leu Tyr 



Asn Val Val Thr 
100 

Leu Pro Gly Thr 
115 

Ser Ser Ala Asp 
130 

Ala Lys Asn Val 
145 

Asn Ser Gin Val 



Leu Asn Thr Asn 
180 



Ala Val Asp Phe 
40 

Val Leu Ser Arg 
55 

Lys Val Asp lie 
70 

Tyr lie Lys Asn 
85 

Leu Gly Gly Ala 



Asp Pro Asn Gin 
120 

Met lie Val Met 
135 

Gin lie His Gly 
150 

Asn Ser Leu lie 
165 



Trp Asp Lys Thr 



Phe Val Gin Lys 
60 

Val Ala His Ser 
75 

Leu Asp Gly Gly 
90 

Asn Arg Leu Thr 
105 

Lys lie Leu Tyr 



Asn Tyr Leu Ser 
140 

Val Gly His lie 
155 

Lys Glu Gly Leu 
170 



Gly Thr Asn Tyr 
45 

Val Leu Asp Glu 



Met Gly Gly Ala 
80 

Asn Lys lie Glu 
95 

Thr Ser Lys Ala 
110 

Thr Ser Val Tyr 
125 

Lys Leu Asp Gly 



Gly Leu Leu Met 
160 

Asn Gly Gly Gly 
175 



<210> 83 

<211> 180 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 83 

Glii His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Tyr 
15 10 15 

Ser Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 



Thr Gly Ala Lys Lys Val Asp He Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 



45 



Asn Thr Leu Tyr Tyr 
85 

Asn Val Val Thr Leu 
100 

Leu Pro Gly Thr Asp 
115 

Ser Ser Ala Asp Met 
130 

Ala Lys Asn Val Gin 
145 

Ser Ser Gin Val Asn 
165 

Gin Asn Thr Asn 
180 



lie Lys Asn Leu Asp 
90 

Gly Gly Ala Asn Arg 
105 

Pro Asn Gin Lys lie 
120 

lie Val Met Asn Tyr 
135 

lie His Gly Val Gly 
150 

Ser Leu lie Lys Glu 
170 



Gly Gly Asn Lys lie Glu 
95 

Leu Thr Thr Ser Lys Ala 
110 

Leu Tyr Thr Ser Val Tyr 
125 

Leu Ser Lys Leu Asp Gly 
140 

His lie Gly Leu Leu Tyr 
155 160 

Gly Leu Asn Gly Gly Gly 
175 



<210> 84 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 84 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Tyr 
15 10 15 

Ser Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser Val Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 
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Ala Lys Asn Val Gin lie His Gly Val Gly His Thr Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

His Asn Thr Asn 
180 



<210> 85 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 85 

Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala Ser Tyr 
15 10 15 

Asn Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Thr Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp He Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr He Lys Asn Leu Asp Gly Gly Asn Lys He Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Val Thr Gly Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys He Leu Tyr Ala Ser Val Tyr 
115 120 125 

Ser Ser Ala Asp Met He Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin He His Gly Val Gly His He Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu He Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 



Leu Asn Thr Asn 
180 
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<210> 86 

<211> 180 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 86 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Arg Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Arg Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Ser Ser Ala Asp Met He Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin He His Gly Val Gly His He Gly Leu Leu Tyr 
145 150 155 160 

Ser Ser Gin Val Asn Ser Leu He Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Leu Asn Thr Asn 
180 



<210> 87 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 



48 



<400> 87 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Arg Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Thr Asn Arg Leu Thr Thr Ser Arg Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 



Leu Asn Thr Asn 
180 



<210> 88 
<211> 180 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 88 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Asp Lys Pro Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 
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Asn Asn Gly Pro 
50 

Thr Gly Ala Lys 
65 

Asn Thr Leu Tyr 



Asn Val Val Thr 
100 

Leu Pro Gly Thr 
115 

Ser Ser Ala Asp 
130 

Ala Lys Asn Val 
145 

Asn Ser Gin Val 



Leu Asn Thr Asn 
180 



Val Leu Ser Arg 
55 

Lys Val Asp lie 
70 

Tyr lie Lys Asn 
85 

Leu Gly Gly Ala 



Asp Pro Asn Gin 
120 

Met lie Val Met 
135 

Gin lie His Gly 
150 

Asn Ser Leu lie 
165 



Phe Val Gin Lys 
60 

Val Ala His Ser 
75 

Leu Asp Gly Gly 
90 

Asn Arg Leu Thr 
105 

Lys lie Leu Tyr 



Asn Tyr Leu Ser 
140 

Val Gly His lie 
155 

Lys Glu Gly Leu 
170 



Val Leu Asp Lys 



Met Gly Gly Ala 
80 

Asn Lys Val Glu 
95 

Thr Ser Lys Ala 
110 

Thr Ser lie Tyr 
125 

Lys Leu Asp Gly 



Gly Leu Leu Met 
160 

Asn Gly Gly Gly 
175 



<210> 89 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 89 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Pro Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys Val Glu 
85 90 95 



Ser Val Val Thr Leu Gly Gly Ala Asn Arg Leu Val Thr Gly Lys Ala 
100 105 110 



50 



Leu Pro Gly Thr Asp 
115 

Ser Ser Ala Asp Met 
130 

Ala Lys Asn Val Gin 
145 

Asn Ser Gin Val Asn 
165 

His Asn Thr Asn 
180 



Pro Asn Gin Lys lie 
120 

lie Val Met Asn Tyr 
135 

lie His Gly Val Gly 
150 

Ser Leu lie Lys Glu 
170 



Leu Tyr Thr Ser lie Tyr 
125 

Leu Ser Lys Leu Asp Gly 
140 

His lie Gly Leu Leu Met 
155 160 

Gly Leu Asn Gly Gly Gly 
175 



<210> 90 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 90 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Ser Phe Ala Gly lie Arg Ser Tyr Leu Val Ser Gin Gly Trp Pro Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys Val Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Gly Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser Val Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 



Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 
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Asn Ser Gin Val Asn Arg Leu He Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

His Asn Thr Asn 
180 



<210> 91 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 91 

Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala Ser Phe 
15 10 15 

Ser Phe Ala Gly He Arg Ser Tyr Leu Val Ser Gin Gly Trp Pro Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp He Val Ala Tyr Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr He Lys Asn Leu Asp Gly Gly Asn Lys Val Glu 
85 90 95 

,Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Gly Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys He Leu Tyr Thr Ser Val Tyr 
115 120 125 

Ser Ser Ala Asp Met He Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin He His Gly Val Gly His He Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Arg Leu He Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

His Asn Thr Asn 
180 



<210> 92 

<211> 180 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 92 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Ser Phe Ala Gly lie Arg Ser Tyr Leu Val Ser Gin Gly Trp Pro Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys Val Gly 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Gly Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser Val Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His He Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Arg Leu He Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

His Asn Thr Asn 
180 



<210> 93 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 93 

Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala Ser Phe 
15 10 15 



Ser Phe Ala Gly He Arg Ser Tyr Leu Val Ser Gin Gly Trp Pro Arg 
20 25 30 
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Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys Val Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Gly Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser Val Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Arg Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

His Asn Thr Asn 
180 



<210> 94 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 94 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Thr Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 



Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 
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Asn Thr Leu Tyr 



Asn Val Val Thr 
100 

Leu Pro Gly Thr 
115 

Ser Ser Ala Asp 
130 

Ala Lys Asn Val 
145 

Asn Ser Gin Val 



His Asn Thr Asn 
180 



Tyr lie Lys Asn 
85 

Leu Gly Gly Ala 



Asp Pro Asn Gin 
120 

Met lie Val Met 
135 

Gin lie His Gly 
150 

Asn Ser Leu lie 
165 



Leu Asp Gly Gly 
90 

Asn Arg Leu Thr 
105 

Lys lie Leu Tyr 



Asn Tyr Leu Ser 
140 

Val Gly His lie 
155 

Lys Glu Gly Leu 
170 



Asn Lys lie Glu 
95 

Thr Ser Lys Ala 
110 

Thr Ser He Tyr 
125 

Lys Leu Asp Gly 



Gly Leu Leu Met 
160 

Asn Gly Gly Gly 
175 



<210> 95 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 95 

Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala Ser Phe 
15 10 15 

Ser Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Ser Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp He Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr He Lys Asn Leu Asp Gly Gly Asn Lys He Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys He Leu Tyr Thr Ser He Tyr 
115 120 125 



Ser Ser Ala Asp Met Val Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 
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Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

His Asn Thr Asn 
180 



<210> 96 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 96 

Lys His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Tyr 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Ser Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 



Leu Asn Thr Asn 
180 
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<210> 97 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 97 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Glu Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Ala Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Leu Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Ser Ser Ala Asp Met He Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin He His Gly Val Gly His He Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu He Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Gin Asn Thr Asn 
180 



<210> 98 

<211> 180 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 
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<400> 98 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Arg Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Lys Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Ser Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Gin Asn Thr Asn 
180 



<210> 99 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 99 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 



Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Arg Thr Gly Thr Asn Tyr 
35 40 45 
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Asn Asn Gly Pro 
50 

Thr Gly Ala Lys 
65 

Asn Thr Leu Tyr 



Asn Val Val Thr 
100 

Leu Pro Gly Thr 
115 

Ser Ser Ala Asp 
130 

Ala Lys Asn Val 
145 

Asn Ser Gin Val 



His Asn Thr Asn 
180 



Val Leu Ser Arg 
55 

Lys Val Asp lie 
70 

Tyr lie Lys Asn 
85 

Leu Gly Gly Ala 



Asp Pro Asn Gin 
120 

Met lie Val Met 
135 

Gin lie His Gly 
150 

Asn Ser Leu lie 
165 



Phe Val Gin Lys 
60 

Val Ala His Ser 
75 

Leu Asp Gly Gly 
90 

Asn Arg Ser Thr 
105 

Lys lie Leu Tyr 



Asn Tyr Leu Ser 
140 

Val Gly His lie 
155 

Lys Glu Gly Leu 
170 



Val Leu Asp Glu 



Met Gly Gly Ala 
80 

Asn Lys lie Glu 
95 

Thr Ser Lys Ala 
110 

Thr Ser lie Tyr 
125 

Lys Leu Asp Gly 



Gly Leu Leu Met 
160 

Asn Gly Gly Gly 
175 



<210> 100 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 100 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Arg Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 



Asn Val Val Thr Leu Gly Gly Ala Asn Arg Ser Thr Thr Ser Lys Ala 
100 105 110 
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Leu Pro Gly Thr Asp 
115 

Ser Ser Ala Asp Met 
130 

Ala Lys Asn Val Gin 
145 

Asn Ser Gin Val Asn 
165 

Gin Asn Thr Asn 
180 



Pro Asn Gin Lys lie Leu 
120 

lie Val Met Asn Cys Leu 
135 

lie His Gly Val Gly His 
150 155 

Ser Leu lie Lys Glu Gly 
170 



Tyr Thr Ser lie Tyr 
125 

Ser Lys Leu Asp Gly 
140 

lie Gly Leu Leu Met 
160 

Leu Asn Gly Gly Gly 
175 



<210> 101 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 101 

Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Lys Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Lys Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp He Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr He Lys Asn Leu Asp Gly Gly Asn Lys He Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Ser Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys He Leu Tyr Thr Ser Val Tyr 
115 120 125 

Ser Ser Ala Asp Met He Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin He His Gly Val Gly His He Gly Leu Leu Met 
145 150 155 160 
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Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Leu Asn Thr Asn 
180 



<210> 102 
<211> 180 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 102 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 



Asn Phe Ala Gly lie 
20 

Asp Lys Leu Tyr Ala 
35 

Asn Asn Gly Pro Val 
50 

Thr Gly Ala Lys Lys 
65 

Asn Thr Leu Tyr Tyr 
85 

Asn Val Val Thr Leu 
100 

Leu Pro Gly Thr Asp 
115 

Ser Ser Ala Asp Met 
130 

Ala Lys Asn Val Gin 
145 

Asn Ser Gin Val Asn 
165 

Gin Asn Thr Asn 
180 



Lys Ser Tyr Leu Val Ser 
25 

Val Asp Phe Trp Asp Lys 
40 

Leu Ser Arg Phe Val Lys 
55 

Val Asp lie Val Ala His 
70 75 

lie Lys Asn Leu Asp Gly 
90 

Gly Gly Ala Asn Arg Ser 
105 

Pro Asn Gin Lys lie Leu 
120 

lie Val Met Asn Tyr Leu 
135 

lie His Gly Val Gly His 
150 155 

Ser Leu lie Lys Glu Gly 
170 



Gin Gly Trp Ser Arg 
30 

Thr Gly Thr Asn Tyr 
45 

Lys Val Leu Asp Glu 
60 

Ser Met Gly Gly Ala 
80 

Gly Asp Lys lie Glu 
95 

Thr Thr Ser Lys Ala 
110 

Tyr Thr Ser Val Tyr 
125 

Ser Lys Leu Asp Gly 
140 

lie Gly Leu Leu Met 
160 

Leu Asn Gly Gly Gly 
175 



<210> 103 

<211> 180 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 103 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Trp Gly Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Lys Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Ser Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Gin Asn Thr Asn 
180 



<210> 104 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 104 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 



Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 
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Gly Lys Leu Tyr 
35 

Asn Asn Gly Pro 
50 

Thr Gly Ala Lys 
65 

Asn Thr Leu Tyr 



Asn Val Val Thr 
100 

Leu Pro Gly Thr 
115 

Ser Ser Ala Asp 
130 

Ala Lys Asn Val 
145 

Asn Ser Gin Val 



Gin Asn Thr Asn 
180 



Ala Val Asp Phe 
40 

Val Leu Ser Arg 
55 

Lys Val Asp lie 
70 

Tyr lie Lys Asn 
85 

Leu Gly Gly Ala 



Asp Pro Asn Gin 
120 

Met lie Val Met 
135 

Gin lie His Gly 
150 

Asn Ser Leu lie 
165 



Trp Asp Lys Thr 



Phe Val Lys Lys 
60 

Val Ala His Ser 
75 

Leu Asp Gly Gly 
90 

Asn Arg Ser Thr 
105 

Lys lie Leu Tyr 



Asn Tyr Leu Ser 
140 

Val Gly His lie 
155 

Lys Glu Gly Leu 
170 



Gly Thr Asn Tyr 
45 

Val Leu Asp Glu 



Met Gly Gly Ala 
80 

Asn Lys lie Glu 
95 

Thr Ser Lys Ala 
110 

Thr Ser lie Tyr 
125 

Lys Leu Asp Gly 



Gly Leu Leu Met 
160 

Asn Gly Gly Gly 
175 



<210> 105 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 105 

Glu His Asn Pro Val Val Met Val His Gly He Gly Gly Ala Ser Phe 
1 5 10 15 

Asn Phe Ala Gly He Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Lys Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Lys Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp He Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 



63 



Asn Thr Leu Tyr Tyr 
85 

Asn Val Val Thr Leu 
100 

Leu Pro Gly Thr Asp 
115 

Ser Ser Ala Asp Met 
130 

Ala Lys Asn Val Gin 
145 

Asn Ser Gin Val Asn 
165 

Gin Asn Thr Asn 
180 



lie Lys Asn Leu Asp 
90 

Gly Gly Ala Asn Arg 
105 

Pro Asn Gin Lys lie 
120 

lie Val Met Asn Tyr 
135 

He His Gly Val Gly 
150 

Ser Leu He Lys Glu 
170 



Gly Gly Asn Lys He Glu 
95 

Ser Thr Thr Ser Lys Ala 
110 

Leu Tyr Thr Ser He Tyr 
125 

Leu Ser Lys Leu Asp Gly 
140 

His He Gly Leu Leu Met 
155 160 

Gly Leu Asn Gly Gly Gly 
175 



<210> 106 
<211> 180 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Descripti< 
peptide 

<400> 106 
Lys His Asn Pro 
1 

Asn Phe Ala Gly 
20 

Asp Glu Leu Tyr 
35 

Asn Asn Gly Pro 
50 

Thr Gly Ala Lys 
65 

Asn Thr Leu Tyr 



Asn Val Val Thr 
100 

Leu Pro Gly Thr 
115 

Ser Ser Ala Asp 
130 



of Artificial 



Val Val Met Val 
5 

He Lys Ser Tyr 



Ala Val Asp Phe 
40 

Val Leu Ser Arg 
55 

Lys Val Asp He 
70 

Tyr He Lys Asn 
85 

Leu Gly Gly Ala 



Asp Pro Asn Gin 
120 

Met He Val Met 
135 



Sequence : Synthi 



His Gly He Gly 
10 

Leu Val Ser Gin 
25 

Trp Asp Glu Thr 



Phe Val Gin Lys 
60 

Val Ala His Ser 
75 

Leu Asp Gly Gly 
90 

Asn Arg Ser Thr 
105 

Lys He Leu Tyr 



Asn Tyr Leu Ser 
140 



tic 



Gly Ala Ser Phe 
15 

Gly Trp Ser Arg 
30 

Gly Thr Asn Tyr 
45 

Val Leu Asp Glu 



Met Gly Gly Ala 
80 

Asn Lys He Glu 
95 

Thr Ser Lys Ala 
110 

Thr Ser He Tyr 
125 

Lys Leu Asp Gly 
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Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Gin Asn Thr Asn 
180 



<210> 107 
<211> 180 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic 
peptide 

<400> 107 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Asp Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys Val Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Ser Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 



Gin Asn Thr Asn 
180 



65 



<210> 108 

<211> 180 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 108 

Glu His Asn Pro Val Val Met Val His Gly lie Gly Gly Ala Ser Phe 
15 10 15 

Asn Phe Ala Gly lie Lys Ser Tyr Leu Val Ser Gin Gly Trp Ser Arg 
20 25 30 

Gly Lys Leu Tyr Ala Val Asp Phe Trp Asp Lys Thr Gly Thr Asn Tyr 
35 40 45 

Asn Asn Gly Pro Val Leu Ser Arg Phe Val Gin Lys Val Leu Asp Glu 
50 55 60 

Thr Gly Ala Lys Lys Val Asp lie Val Ala His Ser Met Gly Gly Ala 
65 70 75 80 

Asn Thr Leu Tyr Tyr lie Lys Asn Leu Asp Gly Gly Asn Lys lie Glu 
85 90 95 

Asn Val Val Thr Leu Gly Gly Ala Asn Arg Ser Thr Thr Ser Lys Ala 
100 105 110 

Leu Pro Gly Thr Asp Pro Asn Gin Lys lie Leu Tyr Thr Ser lie Tyr 
115 120 125 

Ser Ser Ala Asp Met lie Val Met Asn Tyr Leu Ser Lys Leu Asp Gly 
130 135 140 

Ala Lys Asn Val Gin lie His Gly Val Gly His lie Gly Leu Leu Met 
145 150 155 160 

Asn Ser Gin Val Asn Ser Leu lie Lys Glu Gly Leu Asn Gly Gly Gly 
165 170 175 

Gin Asn Thr Asn 
180 



<210> 109 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 
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<400> 109 

Asp His Asn Pro Val lie Met Val His Gly Met Gly Gly Ala Ser Tyr 
15 10 15 

Asn Phe Ala Gly 
20 



<210> 110 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 110 

Asp His Gin Pro Val Val Val Val His Gly lie Gly Gly Ser Ser Phe 
15 10 15 

Asn Phe Ser Gly 
20 



<210> 111 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucletide 



<400> 111 
gagcataacc ccgtg 



15 



